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ABSTRACT '

The Connecticut Assessment of Educational Progress is.
a continuing prograi'designed to measure Otilectively the alequ and
efficacy of the edugational programs offered by the public sch ols.'
Tr. 1979-80, studenth in grades 4, N, and 11 were tested in science!:
Three goals were selected: (11 know theTundamental facts and
principles.of science: (21 apply the fundamental principle of
science: ar.d (31 understand and apply the processes of 8 ence. Grade
U students answered correctly 69 percent of the items or,goil 1: 52
percent of the items for-goal 2: and 68.7 percent of the items for
goal 3. Grade 8' students answered correctly 62.5 percent of'the items
-for goal 1: 56'.9 percent of the Items for goal 2: and 67.4'percent of
the items for goal 3. Grade 11 students answered correctly 55.5
Percent'ofthe items for goal 1: 49.4 percent of the items for goal
2: and 64.4,percent of the items for goal 3. Results are also
reported comparing ConnectIcut with the nation and the northeast
region, comparing the 1979-80 results with 1974-75 results:, and
comparing-total test achievement of selected groups of Connecticut
students. The results from a student attitude questionnaire are also
reported. (Author/BW1
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S ATE OF CONNECTICUT"
'STATE BOARD OF EDUCATION

n,

November, 1.980

Science and technology are plAOng an increasingly:important role in the growth
of .our nation. , The ability of our country to compete effectively. and efficient

ly dependSnotonly up9n'hjghlySkilled scientists, enginee0s and tecnnIctanS,
but upon citizens who Sar knowledgeable in scienee'and'technology.,

0,, ,

Education and the schoolsthave an important responsibility in imparting scie ,
tific knowledge," skills and applications to students.. Parents; teachers and "

school administrators mustmotivate students toachieve their full individual
potential to contribute' as responsible citizens in an increasingly techni-
cal society.

\

0

There isoho.Wevar, a growin body of 'evidence indicating that, nationally,.
Student proficiencies in t e sciences have eroded over the past two decades:
\s' such, it is important know what the areas of weakness are: Id this way,
roblems may be identified and appropriate steps taken to address-emerging

deficiencet The Connecticut Assessment of Educational Progress'in Science is:\

en...important Vehicle to assist state education offidialsin developing policies
and pro td meetidentified needs in science:edutation in Connecticut.

1

The.CohOcticut Assetsment'of,pikational Progress. annually tests a sample of
Connecticilt students in .grades 4; 8 and 11 in one or more subject areas.. Approx-
im-Etely'7000-Stud4nts--2,500 at each grade level--were randomly selected from
265 Connecticut public schools in .'127 school districts to participate in-the
scienceasSessMent. At,the same timer, over 14,000 students frciM 33 school,
distritts and the 17 vocational-technical schools also volunteered ,to
participate, in this. assessment for their own purposes.

\

Ttie-Corpect't64 Assessment of Educational Progress in Science was designed to
survey the science knowledge, skills, and attitudes of Connecticut students.
The assessment instruments were administered to students in'grades 4, 8 and IA,'
whether.,or net they were taking science, ,during school year 1979-80.

This report desCribes the results of the second statewide assessment of the
science performance and attitudes of Connecticut students. It compares this
performance with the Nation, the. Northeast, and various sizes of communities and
regiogithin the State. 'The report aisO compares science perfofffiance on the
1979-80 aleszent with the earlier Connecticu ssessment in Science performed
in 1974 -75.

Box 2219 Hartford, Connecticut 06115

An- Equal Opportunity-Employer
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November, 1980

Connecticut students scored,higher. -than their qatiOW Counterparts in terms.of
the average percentage of Item; answered 'corructfy at WO the Noah- and
eighth-grade leVels.' Ileventh-grade Cennecttcut.stu,dentS scored slightly below
the nation. 'However, when made' with th:&.191445 Connecticia
Science AsSeSsment, Connecticut "students! scores. ,declined-4 all three grade
levels.: Although these results tend to paraljel.a national- 4cline on similar
National Assessment of EdutatiOnal Progress items, the report reveals
continuing ancUserious problems' in speCific Scientific-Areas. ,

The results and recommendatios :contained, in this report shoUld assist 'thee state
And local school district's in planning for curriculum improvement. At the state
level, these results' Will.be used to monitor our progress towards'meeting the
Stateloard Objectives for Public Educatian'and to-,develop i'ograms bt echalcal
asSiStance to local school diStricts. k

;
, ,

,

The assessment Was conducted by Ndeienal Evaluation System§),Inc:-for tyi
necticUOtate DepOntment of Educatioru-"It,aflvOlvec[the -coop ration, of*ultgx
students;' teachers,Od administrators throughout the state.. tiffie,'effefq.
hricr\attention,to'tOs project are reatly appreciated,

I

t

rely'

hrk R.
''Commissioner of Education

('
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BACKGROUND. The CAEP program is mode after the National Assessment of
Educational Progress (NAEP) in its bast goals, design, and implementation.
NAEP was founded in 1964 and began testing in 1969. The goal of the
National Assessment program, is to provide continuous, systematic reporting
of the knowledge, skills, understanding, and attitudes of American children
and young adults based on annual national surveys. Each year one or more
subject areas 'are tested. The NAEP testing program generates data on
national achievement levels against which statewide data can be compared.
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7.

I. Know the fuadamental facts and principles of science.

1. Biological science II

2. Physical science

3. Earth science

II. 4. Apply the fundamental principles of science.

III. Understand and apply,the processes of science.

,

5. Analysis of data
Tabular data
Graphic representation (includes models)

6. Observation and inference

7. Identifying and controlling variables

ti

0- q



THE TESTS. After the objectives had been defined, test items were
selected to measure-the-skills specified by the objectives. In addition,
each of the three tests were developed according to the following
guidelines.

The objectives assessed should focus on basic'science
principles and concepts.

Irvno way should the objectives to be, tested attempt to
represent all of the skills and concepts being taught at
a_particular_ grade level.

'Approximately,50% of the items On each test should-consist
of items used in the 1974-75 CAEP, science assesment.

The item pool consisted of items drawn from NAEP materials and included
items previously administered in the 1974-75 CAEP assessment. Each item
in the pool was reviewed and discussed. With the exception of, item 45 on
the test for Grade 4, all items were multiple-choice in format. (Item 45
was a fill-in item.) After careful consideration, 45, 65,0and 75 items
were chosen to be administered at grade levels 4, 8, and 11, respectively.

In order to make grade -level comparisons, some items were selected to
appear on more than one test form. Test instruments for Grades 4 and 8
included ten identical items; fifteen identical items were selected to
appear on the tests for both Grades 8 and 11. One item was selected for
administration at all three grade levels. The number of test items unique
to a test form was, therefore, 35, 41, and 60 for Grades 4, 8, and
respectively.

As stated above, some of the items which appeared on the 1974-75 assessment
instruments were selected for inclusion on the 1979-80 test forms. Inclu-
sion of items from the previous CAEP assessment makes 'year-to-year item
comparisons possible. Of the 45 items selected for the 1979-80 Grade 4
test, 23, or 51%, had been included on the .1974-75 test form. The testing
instrument for the present assessment in Grade 8 included 32, or 49%,
repeated items; 38, or 51%, of the items for the 1979-80 Grade 11 test
form had been included in the 1974-75 assessment.

THE STUDENT QUESTIONNAIRE. A student questionnaire instrument was
developed for each grade level. The purposes of these questionnaires were:



-5-

to identify student characteristics and student
attitudes about science that might bear a relationship
to achievement, and

2) to provide a general characterization 'of students that.
might prove useful in subsequent curriculum planning.

. Although the final student questionnaire instruments were similar for the
three grade levels, they were not. identical. Eighteen items appeaed on
the student questionnaires for fourth-grade students; 16 questionnaire
items were selected for the Grade 8 test form; and 29 questionnaire items
were selected for inclusion'on the Grade 11 test form. Questionnaires

. were printed at the froht'of each test booklet and were administered to
all participating students.

Test Administration

Tests were administered in October and November 1979 for Grade 8, in
February 1980 for Grade4, and in April 1980 for Grade 11. Testing
activities involved 115 schools in 69 school districts for Grade 4, 84
schools in 68 districts for Grade 8, and,t66 schools in 55 districts for
Grade 11. In total, student participation in testing activities numbered
2,513 for Grade 4, 2,612 for Grade 8, and 2,301 for Grade 11. Testing
sessions lasted about 60 minutes. The test administration'procedures were
similar to those used by NAEP but did not include paced audiotapes accom-
panying the tests. To limit the burdens placed on school personnel, and
to standardize administration procedures for the assessment, 11 Connecticut
citizens with backgrounds in education were hired and trained by NES staff
to conduct testing in the schools. k

Sampling Design

*PURPOSE. In order to provide information about the achievement performance
of Connecticut students in a cost-effective manner, a sample of students
was tested at each grade level. Students were selected for participation
in the assessment according to a stratified sampling procedure. A more
comprehensive description of the sampling design and procedures may be
found in the Connecticut Assessment of Educational Progress Science
Technical Report, whichis available from the State Department of
Education.

The sample was designed to be representative of students from schools
included in each of the six Connecticut Educational Regions and the four
sizes of communities defined below. Eligibility for participation was
based on the following NAEP criteria:



(1) Students were not tested if they did not speak'English -
or if they were handicapped (physically, mentally, or
emotionally) in such a way that they could not respond
to the test. . -

(2) Only fourth-graders born in 1970, eighth-graders
born in'1966, or eleventh-graders born between
October 1, 1962 and September 30, 1963 were
eligible for testing. .

STRATIFINION VARIABLES. Categories of the'size of community variable

were defiefed as folloWs:

-

(1) "Big Cities" -7 towns whosepopulat-ion exceeds 100,000

.
(Bridgeport, Hartfard. New Raven, Stamford, and Waterbqry)

r4'
(2) "Fringe Cities" -- towns' which are contiguous

with Big Cities and whose population exceeds 10,000
(e.g., East Hartford, Naugatuck, Trumbull)

(3) "Medium Cities!' -- towns whose,population exceeds
25,000 and which are not Big Cities or Fringe Cities
(e.g., Bristol,.Manchester, Westport)

(4) "Smaller Places" -- all other towns
(e.g., Bethany, Rocky Hill, Stafford)

- ,



-Figure 1 below shows the division of the state Thto regions based on the
six Connecticut Regional Educational Service Centens. Each region is
identified in the key below th-e-map. ;

FIGURE 1

MAP OF CONNECTICUT REGIONAL EDUCATIONAL SERVICE CENTERS

Region 1:

Region 2:
Region 3:
Region 4:
'Region 5:
Region 6:

31 9

Regional Educational.Services Concepts (through) Unified
Effort (RESCUE)

Cooperative Educational Services (CES)
Capital Region Educational°Council (CREC)
Area Cooperative Educational Services (ACES)
Project LEARN (LEARN)
Northeast Area Regional Educational Services (NARES)
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SAMPLE COMPOSITION. Table 2 describes they composition of the sample' for

each grade' l'ev'el in terms of regiOn and size of community. The sample is
representative of the actual composition of the population. Appropriate
statistical techniques ensure that the results described in this report
represent best Estimates of the "true" achievementscores which "would have
been obtained had all ConnecticUt students at the specified,grade levels
been tested.

Reporting the Results
4

Parts II through IV of this report describe the major outcomes of the
science assessment, in Grades 4, 8, sand 11. For each grade level, achieve-
ment results are reported for all students on each item, for all' items
matched to each objective and_ goal 'area, and 'for all items on the total
test. Chapters V and VI summarize the results of the student question-
naires. Interpretations and recommendations based on the assessment
results are.preiented in Chapter VII,. These recommendations,should prove
valuable -to the people legislators, administrators, classroom teachers,
and-laypersonsconcerned with 'providing quality science education.

It should'be emphasized that the results included in this-report indicate
the average performance 'of Conhecticut students in Grades 4, '8, and 11.

results-for individiial'schpolsfor Sitio41 districts are included. _Only
a'l' as'sessMent CouTd serve,That purpbte. More An-dEOth -information= about

nth , :MbthodolOgY.and outcbmes.of the assessment may be found irr the 1979-80
:CorhecticUt AsSeSsment ofTEdUpationel Progress:-5.Cience Technical Report
available, at the'ConnecticUt State Departm&t.ofEducation.

,L)

-Understanding the Results

Many of the results presented in this report involve comparisons of scores,

for various purposeS. These include comparing 1979-80 Connecticut scores
with scores of previous CAEP and NAEP assessments, comparing scores of
.different grade levels on repeated items, and comparing scores of var-

ious reporting groups within Connecticut. In each' of these cases, the

score of o roup is compared' to that of"another group.
° .

Because t scores were-generated on,the basis of a sample of students, the
score"tor each 'group should be Considered an estimate of the true score of
the population-that ,the group represents (e:g., all fourth-graders or all
eighth-graders in the state). This means that if, for example, the score
for a group is reported as 61%, the true score of the population is likely
to be either that score on very close to it. It would be safe to say that
the true score isprobably no more than two percentage points higher or
lower than the reported score.
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TABLE 2

Number of Participating Student in Each Grade Level by Stratum

Reporting Category N
.)

Actual Sample Size

Grade 4 '. Grade 8 * Grade 11'
,

TOTAL 2513 2612 2301

REGION

RESCUE 266 298 A 238

CES 522 586 490

CREC 724 669 \ 685

ACES -547 593 .510

LEARN ..' 267
`., _

N4P3 250

NARES 187 y172 128

-------
r or COMMUNITY _1

Big Cities .50 : . 395' 304

Fringe Cities 642 658 592

Medium Cities 584 63'2 647

Smaller Places\ 937 927 758

, ,
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While there are many tables and, graphs in this report;. the narrative
accompany'ng the tables highlightsmore interesting finings of the "

assessme Particular attention 'should belpaid tb the narrative, since
it focuse on the most outstanding differences between groups.

4

In the interest of minimizing the importance of small differences between
gro)ps, the narrative will generally dgcribe scores that vary by two per-
centage points or less as,"about the same." Such small differences are
not .likely to be educationally meaningful.

Otis rved differences betwegh groups do not indicate cause-effect relation-
s"! Such relationships cannot be proved by assessment data. While
here may by a relationship between achievement and a given variable
.g., Sex of the student), the data o\not indicate the reason or cause

for the relationship.

The Local Option

The Local Option phase of the assessrr ntallowed participating districts,
to examine in detail the achievement of their ow 'students in a single
class or throughout the district by, contracting directly with NES. Results
perrKttedslocal districts to (1) examine Studentsp classes, schools, and
districts as a whole; (T) examine special groups (e.g., male-female) uti-
lizing precoding procedures provided by NES'and (3).compare local achieve-
ment results with results gathered in:thisIear's statewide testing, the
1974-75'assessMent results, and natiohal results. Thirty-three,Connecticut
school_systems participated in the Locals-Option,at one or more grade

Under this option, an additional 14,000 students were tested.

Services provided bY,NES to those districts partlejpating in the Ldtal
Option were: training of test coordinators, delivery"of test booklets,
editing and scoring of tests, data-analysiscomputerized results reports,
and:assistance with interpretation of results. z, Individual district results
were,supplied to each participating district on a confidential basis. No
district, school, or student results from the Local Option were reported
to the State, Department of Education.

rti
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CHAPTER II

1979-80 ACHIEVEMENT RESULTS

Introduction.

To destribe.the achievement of Connecticut students in science, the
assessment (results include performance scores.on each test item, objective,
and goal.area. Since the, results are based on a representative sample,
the achievement.scores represent only best estimates of how well all
Connecticut' stddentt would have scored. Statistical techniques indicate
that these estimates are probably within two percentage points of the.
"true" scores of the population. Small differences between scores should
not be pveremphasizqd.,

Comparisons of total test and goal area scores for the three grade levels
.should not be.made except where noted in this report. It is possible, for._
example,, that foUrth-graders may have obtained a score indicating a higher
percentage correct for the items administered at that grade level than
eleventh-graders obtained on the items administered in Grade 11. However,
this would not mean that fourth-graders outperformed the eleventil-,*aders.

. Comparison% among grade levels on total test results should not be made
for the following,reasons.'

(1) The number of items_ administered at each grade level was
different. Forty-five items were administered at Grade 4,
65 items administered for Grade 8, and 75 items admini5tered
to students in Grade 11.

(2) The set of items administered at each' grade level was not
"identical.. Althodgh some items were repeated between grades,
more than 60% of the items on each of the tests were unique

,) to that specific grade level. Comparisons of achievement on
repeated items are discussed later in this chapter.

(3) The level of difficulty of the items increased from Grade 4
to Grade 8 to-Grade 11. ,
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I

Achievement on the Total Tett

Students in Grade 4 answered correctly an average of 61.3%, or 27.6, of
the 45 test items on the test. In Grade 8, students answered correctly an
average of 62.2%; or ip.4, of the 65 items on the test. Students. in

Grade 11 answered an average of 55.2%, or 41.4, of the 75 test items for
Grade 11 correctly. Figure 2 presents student achievement on total test
and goal areas tor'students in Grade's 4, 8, and 11.

Achievement on Goal Areas and Objectives:

OVERVIEW. The test items for each grade level were matched to one of the
Lseven objectives listed in Table 1; each objective as grouped with other

objectives to define a broader goal area.. It is therefore possible to 7,

examine not only results for individual items, but also results of all --

items matched to a particular objective-(for Grades 8 and 11) and for all
items matched to a particular goal area. Results for Grade 4 are reported
for goal areas only, because someprade 4 objectives contained only one or
two items. The reliability of objective results calculated for such a
small number of items is questionable.

. ,
0

ACHIEVEMENT IN GRADE 4. Of the 45 test items for Grade 4, Goals I, II,

and. III included 10, 20;-and-15 items, respectively. Students' performance
'ranged between 52.0% correct for Goal II (Apply the fundamental principles
of science) to 69.0% correct for Goal I (Know the fundamdntal facts and
principles of science). Students answered correctly an average of 68.7%
of the items for Goal III (Understand and apply the processes of science).

ACHIEVEMENT IN GRADE 8. For Grade 8, the number of items matched to Goals
I, II, and III, was 22, 22, and 21, respectively. The average percentage
of items answered correctly ranged from 56.9% for Goal II (Apply the fun-
damental principles 4 science) to 67.4% for Goal III (Understand and apply
the processes of scifte). Stqdents answered correctly 62.5% of the items
matched to Goal I (Know the fundamental facts and principles of science).

Figure 3 shows student achievement on objectives for Grade 8. Of the 22
items included in Goal I, 11 items, 4 items, and 7 items were matched to
Objectives 1, 2, and 3, respectively. Student performance on the objec-
tives for Goal I ranged from 43.9% for Objective 2 (Know the fundamental
facts and principles of physical science) to 69.2% for Objective 1 (Know
the fundamental facts and principles of biological science).



FIGURE 2

Achievement on Total Test and Goal Areas by Grade Level

Grade 4

GOAL

61.3

1 Know the Fundamental Facts
and Principles of Science 69.0

II Apply the Fundamental
Principles of Science 52.0

III Understand and Apply the
Processes of Science

GOAL
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Grade 8

I Know the Fundamental Facts
and Principles of Science

II Apply the Fundamental
Principles of Science 56.9

62.2

62.5-

III Understand and Apply the
Processes of Science
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Grade 11

Total Test
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I Know the Fundamental Facts
and Principles of Science
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FIGURE 3

Achievement on Objectives.for Grade 8

Total Test

OBJECTIVE \

1. Know the Fundamental Facts and
Principles of BiologiCal Science

2. -Know the Fundamental Facts and
Principles of Physical Science

3. Know the Fundamental Facts and
Principles of Earth Science

62.2

Nc,c5inro

43.9

4. Apply the Fundamental Principles
of Science

5. Understand and Apply the
Processes of Analysis of Data,
and the Tabular and Graphic
Representation of Data

6. Understand and Apply the
Processes of Observation and
Inference

7. Understand and Apply the
Processes of Identifying and
Controlling Variables

56.9

63.0

69.2

62.3

64.8

78.1

I I.
10 20 30 40 50 60 70 80 90 100

AVERAGE PERCENTAGE OF ITEMS ANSWERED CORRECTLY

4
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Since only Objective 4 was matched to Goal II, the objective score obtained
by students is identical to the goal area score. Again, students answered
correctly an average of 56.9% of the items correctly for Objective 4 in
Goal II.

2

For the 21 items matched to Goal III, 6 items were included in Objective
5, 10 items matched to Objective 6, and 5 items included in Objective 7.
Objectives scores ranged from 62.3% for Objective 6 (Understand and apply
the processes of observation -and inference)- to 78.1% for Objective 5
(Understand and apply the processes of analysis of data, and the tabular
and graphic representation of data).

ACHIEVEMENT IN GRADE 14:*? Of the 75 items included on the test for Grade
11, 27 items were matched to Goal I, 30 items matched to Goal II, and 18
items matched to Goal III. Student achievement on goal areas ranged from
49.4% for Goal II (Apply the fundamental principles of science) to 64.4%
for Goal III (Undierstand and apply the processes of science) (see
Figure 2). Students answered an average of 55.5% of the items correctly
for Goal I (Know the fundamental facts and principles of science).

Figure 4 illustrates student objective achievement for Grade 11. Of the
27 items included in Goal I, 10 items, 11 items, and 6 items were matched
to Objectives 1, 2, and 3, respectively. Achievement scores for these
objectives ranged from 46.2% (Objective 3) to 69.6% (Objective 1).

As in Grade 8, the only objective included in Goal II for the Grade 11,
test was Objective 4. On the average, students answered 49.4% of the
items correctly for this objective/goal.

Objectives 5, 6, and 7 were matched to Goal III and consisted of 11 items,
4 items, and 3 items, respectively. Objective achievement scores ranged
from 42.4% (Objective 6) to 72.5% (Objective 5).
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FIGURC4

Achievement on Objectives for Grade 11

Total Test

OBJECTIVE

55.2

1. Know the Fundamental Facts and
Principles of Biological Science

2. Know the Fundamental Facts and
Principles of Physical Science,,

1 11 1

3. Know the Fund,amerital Facts and
Principles of Earth Science

4. Apply the Fundamental Principles
of Science

47.7 .

46.2

49.4

5. Understand and Apply the
Processes of Analysis of Data,
and the Tabular and Graphic
Representation of Data

6. Understand and Apply the
Processes of Observation and
I nf erer;&

II

42.4

7. Understand and Apply the
Processes of Identifying and
Controlling Variables

10

I I

10 20 30 40
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72.5
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Achievement on Items Across Age Groups

For comparison purposes, a number of items were selected for each test
that were administered at more than one grade level. Ten identical items
appeared on the tests for fourth- and eighth-graders; fifteen items were
included on both the eighth- and eleventh -grade tests. One of these items
was repeated for all three grade levels.

Table 3 shows the percentage of students answering correctly each of the
items repeated across grade levels. For the 10 items common to Grades 4
and 8, students answered correctly an average of 52.5% of the items in
'Grade 4 and 74.2% of the items in Grade 8. For every item included on the
two test instruments, student performance increased significantly (by at
least five percentage points)' at the Grade 8 level: Increase in student
performance ranged from 5.3 to 41.3 percentage points which resulted in an
average increase from Grade 4 to Grade 8 of 21.7 percentage points.

For the 15 items common to the tests for Grade 8 and Grade 11, the average
student gain from Grade .8 to Grade 11 was 10.2 percentage points. Eighth-
graders answered correctly 62.5% of these items whereas eleventh-graders
answered correctly 72.7% of these items. All but three items (Items 3,
38, 57) showed a significant increase in achievement (a gain of at least
five percentage points) from Grade 8 to Grade 11.

Item 38 was the item administered at all three grade levels which required
students to predict the weight of a solution made up of one kilogram of
salt and twenty kilograms of water. The 'percentage of students answering
this item correctly was 50.8%, 56.1%, and 49.0% for Grades 4, 8, and 11,
respectively. Students in Grade 8 outperformed students in both Grades 4
and 11 on this item. The older students were more likely to select the
response which stated that the weight of the resultant mixture was
unpredictable.
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TABLE 3

Comparison of Achievement Across Grade Levels on Common Items by Goal Area

1979-80 CAEP

Item Number

.

Percentage of Students Answering Correctly
04

Grade 4 Grade 8 Grade 11

Goal 1

1 68.7 80.2

2 69.6 78.3

3 80; 82.6 t

4
,

89:6 95.3
8' . 59.9 76.7
9 71.5 84.6

11 85.1 90.7
20 31.6 44.1

Goal 2
32.2 73.514 -

"J. 24 47.7 71.1

31 9.9 49.6
36 1 70.2 79.2
37 59.4 74.5

38 50.8 56.1 49.0
39 26.5 40.5

41 64.3 88.1

Goal
.

53.8 71.228
29 44.2 77.4

35 25.0 48.7

49 58.2 74.4

51 52.3 70.9

56 72.2 86.3

57 93.6 94.3t
58 90.1 95.5

Average score for
10 items common
to Grades 4 & 8

,

52.5 74.2

Average score for
15 items common
to Grades 8 & 11 62.5 72.7
V

t indicates a non-significant difference between scores of Grade 8 and Grade 11 students



CHAPTER III

COMPARING CONNECTICUT WITH THE NATION
AND THE NORTHEAST REGION

Introduction

In order to put into perspective the achievement of Connecticut students,
their scores were compared to the scores of students in the nation and the
Northeast. These students had been tested aspart of the Nati9pal Assess-
ment of Educational Progress (NAEP), which assessed student p'ormance in
science in 1969-70, 1972-73, and 1976-77. All items included in this year's
assessment were selected from the pool of items available from NAEP. Com-
parisons were made for individual items and for sets of items grouped by
objectives, by goal area, and by total test at each grade level.

Interpretation of Results

Certain differences existed between the Connecticut and NAEP assessments
that bear on the interpretation of results. First, no paced audiotapes
were used for test administration in Connecticut; NAEP uses paced audio-
tapes for test directions and for every item.

Secondly, NAEP tests students at each age level regardless of the grade
in which they are enrolled,_while Connecticut tested 9-, 13-, and
17-year-olds enrolled only in Grades 4, 8, and 11, respectively. Thus,
even though most 9-year-olds are in the fourth grade, some are in the
third or fifth grades, and there are-similar relationships between
13-year-olds and eighth-graders, and 17-year-olds and eleventh-graders.
This discrepancy between the Connecticut and NAEP sampling methodology
exists at all three age/grade levels, and-presents a potential problem for
any comparative analysis. In order to obviate this problem, NAEP recently
began to report achievement results for students of the proper age within
each grade level. These so-called "modal" data insure that comparisons
are being performed between, for example, 9-year-old fourth- graders in
Connecticut and 9-year-old fourth-graders in the nation. The comparisons
reported below use the NAEP modal data wherever possible.. However, for
items from the two earlier NAEP science assessments, only age data are
available for comparative purposes.



-20-

The third interpretation issue which should be considered involves the
passage of time between the NAEP and CAEP assessments. As reported above,
NAEP science assessments have occurred in 1969-70, 1972-73, and 1976-77.
We are thus comparing 1979-80 statewide data to nationwide data which are
from three to ten years old. This would not be an issue if scores were
expected to remain constant from year to year. However, NAEP has reported
a consistent decline in scores for those science items that have been
administered in each assessment. This decline in scores has been most
substantial at the higher grade levels. Thus, it is likely that the NAEP
scores, used for comparison purposes in this report are higher than scores
which-would have been obtained had NAEP performed a concurrent assessment
in 1979-80. Thus, Connecticut has been placed in a comparative disadvan-
tage due to the passage of time. The NAEP results used for comparison
purposes in this report were in all cases the most recent data available
for each item.

Summary of Results

Comparisons of statewide to nationwide results were performed at the item,
objective, goal, and total test levels. Discussion in this report will
focus upon the goal and total test levels. Item and objective
comparisions may be found in the' Connecticut Assessment of Educational
Progress Science Technical Report. In addition, scores for the nation on
each item are reported in Appendix A of this report.

COMPARISONS WITH THE NATION. Although each of the items on the CAEP tests
were administered by NAEP,.the group of items which constitute.a.test or a
goal were not administered nationally at any one time to any one'group of
students. Therefore, Are are no NAEP group statistics which permit sta-
tistical tests to be performed comparing Connecticut with NAEP performance
at the goal or total test level. However, average performance of the two
groups may still be compared. Figures 5, 6, and 7 illustrate average per-
formance of Connecticut fourth-, eighth-, and eleventh-graders on total
test and goal areas as compared to the nation.

Connecticut, fourth-graders outscored their national counterparts by 1.7
percentage points in terms of the average percentage of all test items
answered correctly. Performance by Connecticut fourth-grade students was
better than the nation for 16,'or 36%, of the test items, about the same
as the nation for 23, or 51%, of the items, and below the nation for 6,
or 13%, of the items. In addition, average goal score for Connecticut
fourth-graders were greater than those obtained by students nationwide by
from 0.2 to 2.3 percentage points.
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Average achievement by eighth-graders in Connecticut was about the same
as the nation on total test and gdal areas. Students in Connecticut
answered orrectly an average of 62.2% of the items while students nation-
wide answ1Ped 61.9% of the items correctly. This small difference In
total test achievement is maintained in the goal area. comparisons. On the
three goal areas, Connecticut students scored from 0.7 percentage points
below to 1.2 percentage points above students in the nation. Connecticut
eighth-graders outperformed the nation on 20, or 31%, of the 65 test
items, performed about the same as the nation on 31, or 48%, of the items,
and below the nation on 14, or 22%, of the items. 4

Average achievement on the 75 test items administered to Connecticut ele-
venth-graders was aboilt the same as the achievement for the national sample
on these items. Connecticut students were able to answer correctly an
average of 55.2% of the test items as compared to 56.8% answered correctly
by students nationwide. In all, average student scores in Grade 11 were
above the nation for 14, or 19%, of the items, about the same as the
nation for 35, or 47%, of the items, and below the nation for 26, or 35%,
of the items. However, performante of students in Grade 11 on Goal I was
below the average achievement of the nation's 17-year-olds for this goal
area by 3.1 percentage points. Scores for eleventh-graders on Goals II
and III averaged within 2 percentage points of the national scores.

COMPARISONS WITH THE NORTHEAST. In the Northeast region, NAEP includes
Maine, New Hampshire, Vermont, Massachusetts, Connecticut, Rhode Island,
New York, New Jersey, Washington D.C., Pennsylvania, and Maryland. For
Connecticut students in Grade 4, the average achievement on the total test
was about the same as the achievement scores of their counterparts in the
Northeast region (see Figure 5). The, average score obtained by Connecticut
students was 3.1 percentage,points below the score for Northeast students
on Goal I. On Goals II and III, scores for the two groups were about the,
same.

Performance by COnnecticut students in Grade 8 was 2.1 percentage points
below the performance of students in the. Northeast on the total test.
Figure 6 shows that this lower average achievement score for Connecticut
students is due mostly to-the lower average goal score obtained by Connec
ticut eighth-graders in Goal I. Students in Grade 8 performed about the
same as their Northeast counterparts on Goals II and III.

As in Grade 8, Connecticut students in Grade 11 were outscored by their
counterparts in the Northeast (see Figure 7). Students in Connecticut
scored an average of 4.1 percentage points below 17-year-olds in the
Northeast. Scores obtained by students in Grade 11 were lower than the
Northeast for Goals I and II, by 5.8 and 3.8 percentage points, respec-
tively. Connecticut students scored at about the same level as students
in the Northeast for Goal III.

J



FIGURE 6

Comparing Connecticut, the Nation end the Northeast by Total Test and Goal Areas
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FIGURE 1 7
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CHANTER IV

COMPARISONS OF THE 1979-80 ACHICVEMENT RESULTS
WITH THE 1974-75 RESULTS

t.

Because Connecticut had conducted a science assessment in 1974-75, year-to-
year achievement comparisons are possible for items administered in both
assessments. Approximately 50% of'the items for the 1979-80 administration
were selected from thfitprevious assessment. This resulted in the selection
of 23 items for Grade A; 32 items for Grade 8, and 38 items for Grade 11
from the 1974-75 assessment.

The results described here are for those items repeated for both the CAEP
1974 -75 and CAEP 1979-80 science assessments. The narrative below will
focus tin goal and total test achievement comparisons. The item summary
tables in Appendix ,A of this report contain item achievement data for both
assessment years.

Interpretive Issues

As inditated'in the previous chapter, results for CAEP 1979-80 are reported
in terms of4grade modal data. The previous CAEP science assessment col-
lected and reported data following the NAEP model of testing studebts by -

age regardless of grade. This difference in testing methodology may have
affected the following results. As described in the previous chapter,
scores obtained in successive assessments conducted by NAEP have declined
from the.1969-70 to the 1976-77 administrations, this decline being most
substantial at the 17-year-old level. It is possible that the lower per-
formance scores obtained in the CAEP 1979-80 administration as compared to
CAEP 1974-75 may be partially attributed to a general trend reflected in
the NAEP assessments. This issue was discussed previously in the
introduction to Chapter III. Small differences between the item scores
for comparison groups are not likely to be educationally meaningful.
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Achievement scores for total test and goal drOd% computed for those items
administered in both the 19/445 and 19/9-00 CAE() assessments may ha found
in Figures 8, 9, and 10. As indicated in those figures, ayerage perfor-
mance scores at each grade level have declined from the previews assessment
by 3.3 to 4.9 percentage points.

Of the 23 Items common to the Oracle 4 tests in CAEP 19/9-80 and CAEP
19/4-75, students participating in the 197445 assessment answered
correctly an average of /1.4% of the items. In the CAEN 1979-80
administration, students correctly answered an average of 68.1% of these
items. The greatest decline in scores occurred for Goal III (Understand
and apply the processes of science). For the 10 items repeated in this
goal area, students in the 1974-75 CAEP assessment outperformed students
in 1979-80 CAEP by an average of 5.9 percentage points. (Item scores from
both assessment years appear in Appendix A of this report.)

For Grade 8, students in the CAEP 1974-75 administration outperformed stu-
dents in the present assessment by 4.2 percentage points. Students in CAEP
1974-75 answered correctly an average of 61.9% of the items compared to
57.7% answered correctly by students in CAEP 1979-80. This decline is
most evident in the achievement scores obtained by students this year on
Goal II. Students' scores in this goal area declined by an average of 5.9
percentage points from the previous assessment (57.3% versus 51.4%). At
the objective level, a significant decline in scores occurred between the
two assessment years for Objective 3 (Know the fundamental facts and prin-
ciples of earth science). For the three repeated items in this objective,
students in CAEP 1979-80 scored an average of 5.3 percentage points lower
than students in CAEP 1974-75 (see Appendix A).

For. Grade 11, the average decline in scores from CAEP 1974-75 to CAEP
1979-80 was 4.9 percentage points. On the average, students in the 1974-75
administration answered correctly 55.9% of the 38 repeated items while
students participating in this year's assessment answered correctly 51.0%
of these items.

The greatest decline in scores for Grade 11 occurred in Goal I. Goal I

scores for students this year averaged 5.5 percentage points below the
goal scores obtained by students in the previous assessment. Decline in
objective scores for this goal area ranged from 5 percentage points
(Objective 2) to 10.2 percentage points (Objective 3) below the previous
assessment's objective scores.

Students in CAEP 1979-80 also scored below their 1974-75 counterparts
for Goal II by an average of 5.3 percentage points. By comparison, Goal
III scores for repeated items in the two assessment years were about the
same. The average score for Goal III in 1979-80 was only .1.7 percentage
points below that of the 1974-75 participants (see Appendix A).
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selected iyoup4 of students within Connecticut. the selected uroopt art
defined on the bash of theit two stratification variables discussed in
Chapter silo of comeneilty and regIon of the state. Achievement 14

defined no performance on the total tett; the 1,44 the average perceniAqd
of 01 itowi on the test antbwored torroct1v.

the average for each 41/co-communIty 'Troup 14 compared to the statewide'
average for 411 students at the appropriate grade level. Asterisks
indicate those differences In scores that are statistically significant.
However, statistical significance Is not to he equated with educational
meaningfulness. Small differences between groups'mav he sl..W1t.RA.P.Y.
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The differences observed reveal only a relationstqp between given factor
and achievement, not that the factorWytuses flfferences In achievement.

Summary of Results for Stratification Variables

SIZE OF COMMUNITY. Figure 11 displays the results by size of community.
Scores of students in Smaller Places for all grades and students in Fringe
Cities for Grades 4 and 8 exceeded the statewide average by 2 to 4 per-
centage points. In accordance with the findings of previous assessments,
performance of students who reside in "Big Cities" was substantially lower
than that of students statewide. This difference was most pronounced at
the fourth-grade level, where Big-City residents scored 15 percentage
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points below the statewide average. The difference was still substantial
at the higher grade levels, where Big City students scored about 13 and 9
percentage points below the statewide average for Grades 8 and 11,
respectively,

REGION OF THE STATE. Figure 12 displays- =the results by region of the
state. In order to make fair comparisons among the scores for the six
regions of the state, the scores of students who live in big cities were
not included when computing regional averages. Because there are no big
cities in three of the regions, and because the scores of Big-City stu-
dents tend to differ from those of other students, it was felt that in this
assessment (as in previous Connecticut assessments) comparisons among the
regions should be made for non-Big-City students only. Figure 12 shows the
average scores for non-Big-City students in each region, as well as the
average score for all non-Big-City students and for all students. At all
grade levels, average total test scores for the non-Big-City students in
each of the regions tended to be quite close.

41
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FIGURE 11

Achievement on Total Test by Size of Community
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Represents statistically significant difference between size of community and statewide average.
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FIGURE 12

Achievement on Total Test by Region Excluding Big City Students
a
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,

NOTES: (1) Summary results are shown in two ways- first for all students and then for all
students except those who reside in Big Cities. (2) Results by region do not include Big Cities
because the scores of Big-City students tend to differ from those of students in their respective
regions, according to.information from previous assessments in Connecticut.



CHAPTER VI

HIGHLIGHTS OF THE STUDENT QUESTIONNAIRE

Introduction

There are two ways in which student questionnaire results may be used.
First, students can be grouped on the basis of their questionnaire
responses, and the test achievement of the resulting "reporting groups"
may then be compared (i.e., an "achievement analysis"). Second, an
examination of the responses may, in itself, provide a policy-relevant
characterization of students and student attitudes regarding 'science
education throughout Connecticut (i.e., a "survey analysis"). In the
first part of this chapter, those student questionnaire variables which
were found to bear a relationship to achievement are discussed. For each,

of these variables, both achievement and survey data are presented. In

the next part of the chapter, additional student questionnaire variables
are discussed in terms of survey data only. Complete questionnaire data
may be found in the Connecticut Assessment of Educational Progress Science
Technical Report.

Summary of Results for Student Questionnaire Reporting Variables

The average percentage of test items answered correctly was computed for
each student group. In each case, the average total test score for the
group is compared to the average score for all students at that grade
level within Connecticut.

Table 4 presents the average performance for each of the selected reporting
groups. The narrative in this section will focus on those differences
which were statistically significant. On the accompanying table, these
statistically significant differences are indicated by asterisks. The
cautionary statements, presented in the previous chapter regarding statis-
tical significance, educational meaningfulness, and cause-effect relation-
ships, apply to these findings as well.
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TABLE 4

Achievement by Student Questionnaire Reporting Groups

Average Percentage of Items

Reporting Group , on the Total Test Answered Correctly

Grade 4 Grade 8 Grade 11

ALL STUDENTS STATEWIDE 61 62 55

1. Are you a
boy? 63 * 65 * 60 *
'girl? 60 * . 60 * 51 *

2. How do you feel about science compared
if to the oth'enings you study in school?

1
ScienceYil'my,, least favorite. 55 * 53 * 45 *
Science" is not one-Of myjavorAtes. .,60 * ,61 '.-, 52 *
Science is one of my favorites:. '64 *I- 64 * 61 *
Science is my favorite. 58 * 63 67 *

3. Do you think science will make life
better for you and your family?

Yes 62 * -- --
No 58 * -- --

4. How valuable do you feel the study
of science and technology is to society?

.0
.

Useless -- 50 * 41 *
Not very valuable -- 51 * 44 *
Valuable -- 60 * 52 *
Very valuable -- 67 * 59 *

* represents statistically significant difference between group and statewide average

NOTE: Questionnaire items have been renumbered for this table. These item numbers DO
NOT correspond with the original item numbers.

ry
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TABLE 4 (continued)

Achievement by Student Questionnaire Reporting Groups

Reporting Group

ALL STUDENTS STATEWIDE

5. How valuable do you feel your science
courses will be to you after you have
finished high school?

Cseless
Not very valuable
Valuable
Very valuable

6. When was the last time you had a science
course?

Two years ago or longer

Last year
I am taking one.or more this year.

7. Class discussions of science topics.

I like class discussions of science
topics very much.

Class discussions of science topics
are okay.

I do not like class discussions of
science topics.

8. Actually doing laboratory experiments.

I like to do experiments very much.
Doing experiments is okay.
I do not like to do experiments.,

Average, Percdntad of "Items
on the Total Test Answered CorreCtly

4

Grade 4

61

61

62 *

57 *

55 *

57

.Grade Grade 11..

55

4C*
60 *

58 4'
64

60 *

§5

48

63. *

'58*
51 *-

* represents statistically significant difference between group and statewide average
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TABLE 4 (continued)

Achievement by Student Questionnaire Reporting Groups

Reporting Group

Average Percentage of Items
c.,,

on the Total Test Answered Correctly

Grade 4 Grade 8 Grade 11

ALL STUDENTS STATEWIDE

9. How many times EACH WEEK do you study
science?

Never

Once a week
Twice a week
Three times a week
Four times a week
,-)

.A.)

10. In your science class, how much of
the time do you actually spend on
activities such as working with plants
and animals, using chemicals, or
performing experiments?

Never or hardly ever
Once or twice a month
Once or twice a week
Just about every day

11. In your science classes, how much of the
time do you actually spend on activities
such as gathering data, conducting
experiments, or using science equipment?

Never or hardly ever
Once or twice a month
Once or twice a week

,Just about every day

61

54 *

59 *
64 *
65 *
62

--

--

--
-- ,

--

--

--

--

62

--

--

--

--

56 *

62

64 *
63

,--
.

--

--

55

--

--
--

--
__

--

--

--

,

46 *
54 *
59 *
54

* represents statistically significant difference between group and statewide average
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TABLE 4' (continued)

Achievement by Student Questionnaire Reporting Groups

Reporting Group

Average Percentage of Items
on the Total Test Answered Correctly

Grade 4 Gr$de 8 Grade 11

ALL STUDENTS STATEWIDE

12. Do you have a hobby at home connected
with any of the things you study in
science?

Yes

No

13. How much do you enjoy watching a show
about science on television or visiting
a science museum?

I like these very much.
I think these are okay.
I don't like these.

61

62

61

63 *
61

52 *

61 *

55

59 *

54 *

63 *
54 *
48 *

* represents statisticallignificant difference'between gr0up and statewide average

, 0
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Summary of Results for Additional Reporting Variables

1. SEX OF STUDENT. At all grade levels, males outperformed females.
However, this difference was more pronounced at the upper grade
levels, ranging from approximately 3 percentage points at Grade 4 to 5
percentage points at Grade 8`to 9 percentage points at Grade 11.

In Grades 4 and 8, 46% of the students in the sample were male, while
54% were female. In Grade 11, 48% of the. students were male and 52%
female.

2. ATTITUDE TOWARD SCIENCE. At the eleventh-grade level, students who
indicated that science was their "least favorite" subject scored about
10 percentage points below the statewide average, while those who said
it was their "favorite" subject outscored the statewide average by 12
percentage points. The same relationship was found at the eighth-
grade level although the differences between groups were smaller. In
Grade 4, students who claimed that science was their "favorite" subject
scored 3 percentage points below the statewide average, while fourth-
graders who said that science was "one of their favorite" subjects
scored 3 percentage points above the statewide average.

0
Students' reported attitude toward science was generally more favorable
at the'lower grade levels. About 70% of the fourth-graders, 60% of the
eighth-graders, and 45% of the eleventh-graders reported that science
was either "one of their favorite" subjects or their "favorite"
subject.

VALUATION OF SCIENCE.

3. Value to family life: Students in Grade 4 who indicated that they
felt science would make life better for themselves and their fami-
lies scored an average of 4 percentage points higher than students
who did not believe this to be true. Only 12% of the fourth-
graders responded negatively to this item.

4. Value to society: Students in Grades 8 and 11 were asked a similar
question regarding the study of science and its value to society.
In general, achievement scores at both grade levels were higher
when valuation of science was more positive. The average scores
ibf students who considered the study of science to be "very valu-
able" exceeded the statewide average by 4 to 5 percentage points.
Achievement scores for all other categories of response were below
the statewide average by from 2 to 3 percentage points (for stu-
dents who said the study of science was "valuable") to as much as
12 to 14 percentage points (for students who said the study of
science was "useless").
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Fewer than 10% of the students in the eighth and eleventh grades
indicated that they felt the study of science to be "not very
valuable" or "useless." Of the remaining students about 41% and
53% of the students in Grades 8 and 11, respectively, chose the
"very valuable" response to this question.

5. Value to student: Generally, achievement scores were higher
when student perceptions of the value of science courses taken
in school were more positive. Performance of students in Grade 11
who felt that science courses taken in school would be "very
valuable" after graduation exceeded the statewide average by 9
percentage points, while the average score of students who saw
these courses as "useless" was below the statewide score by
approximately the same amount.

Although only 7% of the students considered their science courses
to be "useless," about as many students considered these courses
to be "not very valuable" (36%) as considered the courses to be
"valuable" (39%). The percentage of students choosing the "very
valuable" resporise was 18%.

6. Most recent enrollment in a science course.' Students who reported
that they were presently taking a science course scored 6 per-
cen age points above the statewide average. By contrast, those
stu ents who were last enlled in a science course one year ago°
per ormed 7 percentage points below the state; achievement was 15
percentage points below the state for students whose most recent
enrollment in a science course was two years previous
to testing.

More than half of the students (59%) reported that they were pre-
sently taking a science course. Only 7% of the students said that
they were last enrolled in a science course two years ago or
longer.

CLASSROOM SCIENCE ACTIVITIES.

7. Class discussion of science topics. Students in all grades who
responded that they did not like class discussion of science
topics performed significantly below the statewide average by from
4 to 7 percentage points. Students in Grades 8 and 11 who enjoyed
class discussions performed better than the statewide average.
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1
For each grade level, more students chose the cpti oarnse indicating
that class discussions were "okay" than any oktier response cate-
gory for this item (50%, 62%, and 60% for Grades 4, 8, and 11,
respectively). While 42% of the fourthira4ers liked class.dis-
cussions of science activities, 29% ofAllp eighth-graders and 26%
of the eleventh-graders reported enjo ng-tKis activity.

8. Actually doing laboratory experiments: For all grade levels,
those students who indicated that they liked_doing laboratory
experiments scored slightly above the statewide average, by from 1
to 2 percentage points. The achievement scores of students who
either felt this activity was "okay" or "did not like" doing
experiments ranged from two to eleven percentage points below the
statewide average.

At each grade level, most students indicated that they enjoyed
doing laboratory experiments. The percentage of students indi-
cating that they enjoyed this activity ranged from 85% for Grade 4
to 77% for Grade 8 to 57% for Grade 11. Fewer than 7% of the
students at any grade level indicated that they did not enjoy
performing experiments.

9. Time spent on science, fourh-graders: The performance of Grade 4
students who reported that they studied science two to three times
a week was up to 4 percentage points above the statewide average.
By contrast, students who indicated that they either studied once
a week or never studied science averaged 2 to 7 percentage points
below the state. Students who indicated that they studied science
four times a week or more performed at about the statewide, average.

Less than 9% of the students responded that they never studied
science. The percentage of students included in the other
response categories ranged from 18% to 26%.

10. Time spent on science activities, Grades .8 and 11: Students at
and both upper grade levels who "never or hardly ever" spent time on
11. science activities scored as much as 9 percentage points below the

statewide average, whilestudents who spent time on science acti-
vities "once or twice a week" averaged at least two percentage
points above the statewide scores. Student performance averaged
about the same as the state if time was spent on these science
activities "daily."

About one-third of the students at each grade level said that they
actually worked with science materials once,a month or less often.
About twice as many eighth-graders (24%) as ele'venth-graders.(13%)
reported engaging in this type of activity on a daily basis.
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EXTRA-CURRICULAR SCIENCE ACTIVITIES.

12. Science hobbies: In Grades 8 and 11, students who indicated that
they had a science hobby outperformed the statewide average by 2
to 4 percentage points; this difference was larger at the upper
grade level. Students who did not have a science hobby at these
two grade levels scored about .1 percentage., point below the state-
wide average. No difference in achievement scores was found for
Grade 4 on this variable.

Approximately half of the students in Grade 4 indicated that they
had a science hobby. By contrast, about one-fourth of the students
in Grades 8 and 11 engaged in a science hobby.

13. Recreational activities: This questionnaire item asked students
how much they enjoyed visiting a science museum or watching a tele-
vision show about science. Achievement markedly increased at each
successive grade level with respect to enjoyment of these activi-
ties. Students who enjoyed watching a television show about
science or visiting a science museum outperformed the statewide
average by 2 percentage points (Grade 4), 5 percentage points
(Grade 8), or 8 percentage points (Grade 11). By comparison, the
performance of students who replied that they did not enjoy these
activities was below the statewide average by from 4 to 9 per-
centage points.

Consistent with student interest for other science activities,
student interest in this activity was lower in Grades 8 and 11.
While 44% of the students in Grade 4 indicated that they enjoyed
watching a television show or visiting a museum, approximately
half as many students in Grades 8 and 11 indicated a similar
interest.

Summary Profiles

In order to further summarize the information presented in this chapter,
profiles of those student questionnaire characteristics found to be
related to achievement are presented below for each grade level.

Students in Grade 4 who tended to outperform the statewide average were
those who:

were male
said science was one of their favorite subjects
said they studied science two or three times a week
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Students in Grade 4 who tended not to perform as well as the statewide
sample were those who:

were female

said science was their least favorite or most favorite subject
did not believe science can make life better
did not like class discussions about science topics
felt thatrdoing laboratory experiments is "okay"
said that they studied science only once a week or less often
did not, like visiting a museum or watching a television show about
science

Students in Grade 8 who tended to outperform the statewide sample were
those who:

were male

said science was one of their favorite subjects
considered the study of science very valuable to society
enjoyed class discussions about science topics
enjoyed visiting a museum or watching a television show about
science

Students in Grade 8 who ten4ed not to perform as well as the statewide
sample were those who:

were female
- - said science was their least favorite subject
-- did not enjoy class discussions about science topics
-- felt that doing laboratory experiments is "okay" or did not enjoy

doing laboratory experiments
- - said they hardly ever spent time on science activities
-- did not enjoy visiting a museum or watching a television show

about science

Students in Grade 11 who tended to outperform the statewide sample were
those who:

were male
said science was either one of their favorites or their favorite
subject
felt that the study of science is very valuable to society -

felt that science tourses will be valuable or very valuable after
they leave school
were presently taking a science course
enjoyed class discussions about science topics
enjoyed doing laboratory experiments
spent time on science activities once or twice a week
said they have a science hobby
enjoyed visiting a museum or watching a television show about
science

3
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Students in Graft'lf who .tended not to perform as well as the statewide
sample were those who:

were female
-- said science was one of their least favorite subjects
- - felt that the study of science was either not valuable or

useless to society
-- felt that science course s will not be valuable or will be useless

last took a science course last year, or two years ago or more
-- did not enjoy classroom disCussions about science topics
- - felt that doing laboratory experiments is "okay" or do not like

doing them
--. hardly ever spent time on sciencTa.c-tivities
-- did not enjoy'visiting a museum or watching a television show

about science'

Additional Highlights of the Student Questionnaire

The first parts of this chapter contained a discussion of those
questionnaire variables which were shown to bear a relationship to
achievement. In addition, an examination of the responses to other
questionnaire responses may provide a policy-relevant characterization of

. students and student attitudes regarding science throughout Cohnecticut.
Highlights of these questionnaire responses are presented in the rest of
this chapter.

CLASSROOM ACTIVITIES. Student enjoyment of a number of science classroom
activities was questioned. These activities included lectures, class dis-
cussions, reading books, doing laboratory experiments, and watching the
teacher do experiments. Consistently for each activity, a greater percen-
tage of students in Grade 4 than in either. Grade 8 or 11 reported enjoying
science activities.

-- Actually doing laboratory experiments: Student response to this
activity was more positive than for any other activity listed.
The percentage of students responding that they liked to do
experiments "very much" was 85%, 77% and 57% for Grades 4, 8,
and 11, respectively.

- - Lectures about science: This activity appeared to l?e least
popular with students in Grades 4 and 8, and second least
popular with eleventh-graders.. Although one-quarter of the
students in Grade 4 said that they liked this, activity, only 6%
of the eighth- graders and 5% of the eleventh-graders reported
liking this activity.
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- - Reading school books about science: While almost half (49%) of
the fourth-graders liked this activity, this was true for only
11% of the students in Grade 8. This activity was least popular
with the students in Grade 11; only 4% of these students
indicated that they liked this activity.

USE OF THt METRIC SYSTEM. In Grade 8, most udents (83%) reported that
they use either the metric system alone or bo b the metric and customary
systems of measuring in their study of science. (This question appeared
on the Grade 8 questionnaire only.)

SCIENCE COURSE OFFERINGS. Most students in Grade 11 (80%) said that their
school offered a sufficient number or variety of science courses. (This
question appeared on the Grade 11 questionnaire only.)

ATTITUDE TOWARD SCIENCE, GRADE 11.

- - Right of the public to question scientific findings: Three-
fourths of the students in Grade 11 agreed that the scientist
is willing to let people test or question what he or she
believes is true.

- - Ability of science to 'Control nature: About half of the students
agreed that science helps us to control the forces of nature.
One-third of the students disagreed with this statement, while
the remainder (17%) were undecided.

Ability of science to tell us right from wrong: Most students
(62%) agreed that science does NOT tell us right from wrong in
our relations with people. Of the remaining students, about as
many students were undecided concerning this statement (21%) as
disagreed with this statement (17%).

- - Ability of science to solve societal problems: More than half
of the students (55%) disagreed with the statement that science
has the answers to most of the unsolved problems in our society.
About 23% of the students agreed with this statement while 21%
were undecided about this issue.

- - Appropriateness of scientific methods in solving human problems:
There was no prevailing student response to this question. Stu-
dent responses were about equally distributed across response
categories to the statement "The scientific way of solving
problems can be used to solve the problems of human beings."

ct
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Comparisons of Student Attitudes from CAEP 1974 -75 to CAEP 1979-80

,

Student responses to questionnaire items that were repeated from the.pre-
vious assessment were very similar. (Referto.the Technical Report for
questionnaire data from both assessment years4 However, response differ-
ences found in two items are worthy, of mention here.

CLASSROOM ACTIVITIES, GRADE 4. When asked to select the classroom science
activity in which they most often engaged, significantly more students in
the present assessment (44%) selected reading than in the previous
assessment (26%). By comparison, 14% fewer students reported actually
working with science materials in 1979-80 than in 1974-75.

ABILITY OF SCIENCE TO SOLVE SOCIETAL PROBLEMS. The item which revealed
the largest change'in student attitude from CAEP 1974-75 to the present
assessment involved student agreement with the statement that science has
the answers to most of the unsolved problems in our society. In the
1974-75 assessment, approximately two-thirds of the students in Grade 11
agreed with this statement. By comparison, less than one-quarter of the
eleventh-grade studentsain the present assessment agreed with this
statement.

t!"-1
1_, ki
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CHAPTER VII

INTERPRETATIONS AND RECOMMENDATIONS

Introduction

This section of the report contains an analysis and interpretation of
the findings of the assessment and a set of recommendations based on the
findings. The findings of this year's science assessment constitute
descriptive information about tie skills and knowledge of Connecticut
students in Grades 4, 8, and For this purpose, the tests were
designed to address objective believed to be important to the teaching
of science. The items seleced for the tests were appropriate to science
as it is taught in Connecttc6t. However, the tests should not be seen as
representing all of the science skills that students should develop in the
course of their schooling.

The interpretations of the assessment findings are based upon professional
expectations of student achievement, as well as on the performance data
for items administered in the previous Connecticut and national assess-
ments of science. Within this, context, interpretive comments are made on
performance which falls short of expectations and which meets or exceeds
expectations.

While most recommendations are based on perceptions of weaknesses in stu-
dent skills,'student strenths should not be overlooked. In particular,
areas which showed high by students should continue to receive
attention in order to maintain strengthst.in these 'areas.

The narrative below summarizes the findings of the assessment. It is
organized in terms of achievement by goal area and by total test, followed
by results for the various reporting groups. The report concludes with a
set of recommendations.

Goal I: Know the Fundamental Facts and Principles of Science

GRADE 4. Connecticut fourth-graders answered correctly an average of 69%
of the items matched to this goal. This level of performance was slightly
higher than the performance of students nationwide, and about the same as
that of students in the Northeast. On items repeated from the 1974-75
Connecticut assessment, performance in the two years was about the same.



The examples below illustrate some of the items matched to Goal I and the
corresponding performance levels of Connecticut fourth-graders.

More than nine out of ten students knew that a caterpillar would
grow up to look like a butterfly (Item 1).

About 85% could identify which of four types of clouds would
most likely bring rain on a summer day (Item 11).

About 60% knew that the sun is larger than the Earth, Mars, the
Moon, or Venus (Item 8).

Fewer than half of the fourth-graders knew that "every seed
contains a young plant, stored food, and a seed coat" (Item 3).

About 36 %-knew that "ideas" could not be considered "matter"
(Item 25).

GRADE 8. At the eighth-g%de level, Connecticut students answered about
63% of the Goal I items prrectly. Their nationwide counterparts per-
formed at about the same level, while the achievement level of students
in the Northeast was slightly higher. Performance by Connecticut students
in 1974-75 was also slightly higher than in 1979-80.

Some typical Goal I items and the percentages of eighth-graders who
answered correctly are as follows.

About nine out of ten Connecticut eighth-graders knew that one
of the functions of blood is to carry oxygen to different parts
of the body (Item 4).

About three out of four students knew that fertilization takes
place when a sperm enters an egg (Item 42).

About three out of five students identified "atoms" (rather than
"compounds," "mixtures," or "protons") as the basic building
blocks of matter (Item 46).

About 44% knew that the apparent bending of a spoon in a glass
of water was due to refraction (Item 12).

About one-third of the Connecticut eighth-graders knew that most
of the chemical energy of the gasoline burnt in a car is not
used to move the car but is changed into heat (Item 55).
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Connecticut students outperformed students in the nation on the items
matched to knowledge of the fundamental facts of biological science
-(Objective 1), while they scored more poorly on items matched to the
physical or earth sciences (Objectives 2 and 3). (See Recommendations 1
and 2 on page 580 Furthermore, within the biology category, Connecticut
eighth-graders tended to perform relatively better on items measuring
knowledge of the animal kingdom rather than the plant kingdom. (See
Recommendation 3 on page 58.)

One item (#20) asked students to identify the major cause of air pollution
in most large American cities. Only 32% correctly chose the response
"cars," while almost all remaining students chose the incorrect response
"factories." This response reflects a common misconception concerning
pollution.

GRADE 11. Connecticut eleventh-graders answered correctly about 56% of
the items matched to Goal I at that grade level. This achievement level
was about 3% below that of students nationwide, and about 6% below that of

N students in the Northeast. On the set of items repeated from-the earlier
'Connecticut assessment of science, performance this year was about 'five 0. ..

percentage points lower.

Examples of items and performance levels are as folloWt:u

144 l ,

Ninety-five percent of Connecticut eleventh-graders, ,Vte&that
one function of blood was to transport oxygen (Item 411

-,

About four out of five students knew thtt the pFtic1 wtbat
make up atoms are usually said.to be proto4-,-.0eutron ply --,1
electrons (Item 15). ,

Slightly more than half knew that)L6un:co olledlcell divisi,

li

was a good description of "cancer" (Ite '11). /
7 . 1

About 28% knew that it would ke'ap oxiMatel eight ml
for a change on'the surface of the Sun to be ob erved on E
(Item 18).

About-one out of five s&dents knew that'a television piature-iS.
caused by electrons (rather tOan:AtoTs,[x-raysv'or'iight:ray§
striking the television'screeh (Item 73).

. .

e )

Comparisons of the performance of.Connectik students wit at of stu-
dents nationwide on this goal indicate tti'a nowledge of the ndaMental .

facts and principles of science represents the arek co \greates eed-which.
must be addressed by Connecticu%educat rs. ?As wa 0'or- Icase-with eighth-; '

graders, Connecticut eleventh-grade ttu ts4percorme comparatively ,,.._

A

14



betfor 1p the blologAcal, yather,than the physical or earth sciences.
Caparrsons Urobjective scores for CAEP'vs. NAEP students shows that,
while scores for. the two greu0s:are'about.the same for biology, items,
Connectictit 'students were ,outscored by students In the nation on both
physiCal, And earth science. Items by about five percentage points in each
case. (See Recommendation0 and 2 on page 58.)

'Item 5.askedistudents to identify the simplest biological unit of struc-
'eure, While, 78%ef,thestudents chose the correct response, "the cell,"
the remaintng 22% these either "the organ," "the tissue," "the organism,"

?
"theopepulation,4 or "I don't know." One of the items answered correctly
by the,smailest number of students was Item 66, which asked students to
identify:the medium Which "carries sound to your ears from a radio or tele-
visibn 'receiver 15,feet away." Only 21% chose "molecules of air," the
torrect,responsei About half of the students chose "radio waves" with the

'.remainder choosing "electric current," "polarized waves," or "I don't
know." The performance on this item by students in the nation (35%

',:cgrre,tt), (in the Northeast (45% correct), and the previous Connecticut
assessment (28 %correct) had been substantially better. Similar differ-
'enCes N>tedllmance were found in Item fl, an earth science item which

' 'required" students to know that heat and Pressure below the Earth's surface
werWesponsible for the transformation of limestone to marble or of soft
coalao-hand coal. Only 50% of the Connecticut eleventh-graders answered

,,this'item correctly compared to 68% of students in the nation, 75% of the
students, in the Northeast, and 63% of Connecticut students in 1974-75.

'Goal' ID: ,Apply the Fundamental Principles of Science

! !, GRADE 4. Connp ticut fourth-graders answered correctly an average of 52%
4dif 'the Coal II\items on the Grade 4 test. This level of achievement was
slightly higher than that of students tested by NAEP throughout the nation
ant in the Northeast. Student performance this year was at about the same
level 'as performa to by Connecticut students in 1974-75.

, .

, - ..,

Performance on s e' typical items matched to this goal at the fourth-grade
1 level appear, be: ow.
.

About-93% of Connecticut fOurth-graders could recognize the most
apprpniate notational representation of a simple picture
((Item 12).

About 78% knew that when an animal breathes faster and its heart
beats faster; the animal is most likely frightened (rather than
old, resting, or sleeping) (Item 16).

)

J st under half'of the Connecticut fourth graders tested could
accurately-predict the appearance of the frirror-image of a word
(Item 24).
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-- About one-third knew that the reason light-colored clothes are
cooler in suuvner Is because they reflect more sun11 ht than
dark-,colored clothes (Item 14).

-- About one student in eight knew that If a glass of water was put
in a freezer, the glass of Ice would weigh the same as the glass
of water (Item 34).

In Item 31, students were asked what the water temperature would be if
equal amounts of water at 50° Celsius and 70° Celsius were Mixed together.
Only 10% chose 60° Celsius, the correct answer. About three-quarters of
the students chose either "120° Celsius" or "I don't know." However, the
averaging concept is a relatively difficult one for students in Grade 4.
In Item 38, students were asked to predict the weight of the resulting
mixture if one kilogram of salt were added to 20 kilograms of water.
About half of the students chose the correct response, "21 kilograms."
About 50% of the students could also correctly estimate the length of a
pencil in centimeters (Item 40). While these performance levels may seem
low, it should be noted that Connecticut students outperformed those ,in
the nation and Noitheast on all three of these items.

GRADE 8. At this grade level, students answered about 57% of the Goal II
items correctly. Performance was comparable to that of the two NAEP
comparison groups (nation and Northeast). On items repeated fr'om the
1974-75 Connecticut assessment of, science, performance declined by about
six percentage points.

Representative items and the corresponding scores are as follows.

Apprcosimately 88% of Connecti,cut eighth-graders knew that the
best vidence that dinosaurs Wince lived comes from fossils
(Itef 41).

-- About seven out of ten students knew that much of the oxygen
found in ocean water comes from plants living in the water
(Item 36).

-- Half of the' Connecticut eighth-graders could correctly compute
the temperature of twq liters of water made up of one liter at
50° Celsius and another at 70° Celsius (Item 31).

About one-third knew that the density of the human body is most
nearly equal to the density of water (rather than of air, cork,
hydrogen, or iron) (Item 16).

-- one in five Connecticut eighth-graders knew that the
burning of a candle produced molecules different'from those
present before burning (Uem 15).
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The performance of Connecticut eighth-graderS on item 36,,Oich involved
the conservation of matter ( see the earlier discussion Of 13!is item for
Grade 4), was substantially higher than the perfonnancw:4 students in the
NAEP samples. Connecticut students were also more adop t Oifferentiating
fact from opinion (Item 52). However, students In the-Tat0Wand Northeast
outperformed Connecticut students on Item 59, which askeil stmdents to iden-
tify which of the following foods provided the most pretelp:per serving:
boiled potatoes, green beans, lean meat, oatleal, or whitelwead. About
37% chose the correct answer (lean meat).

4
GRADE 11. Connecticut eleventh-graders answered correctlyluSt under half
of tie Goal II items on their test instrument. This perforplance level was
about the same as (i.e., within two percentage points of) performance in
the nation and somewhat lower than performance by NAEP students in the
Northeast. In 1979-80, Connecticut students ,scored about Wflower than
Connecticut students in 1974-75 on identical 6oal II items.;

The examples which follow typify the achievement on items Wthis grade
level.

Almost all eleventh-graders (96%) knew that in order to
nutritionally balance a meal of milk, bread and butter, meat,
and cake, a green or yellow vegetable should be added (Item 7).

About 83% knew that insulin (rather than estrogen, iodine,
penicillin, or thyroxine) is used in the treatment of diabetes
(Item 10).

About half knew that heat evolves from any combustion reaction
(Item 72).

About three out of ten students knew that large mineral crystals
are probably formed when a mineral solidifies slowly from hot
liquid (Item 24). 4b

About one out of five students could correctly choose the proper
set of laboratory apparatus needed to obtain pure water from
salt water (Item 13).

A number of the items matched to this goal were quite difficult for Con-
necticut students. For example, Item 64 required students to know that a
wire connected to a direct-current source would not vibrate if placed near
a magnet. Only 18% of the eleventh-graders answered this item correctly.
One indication of its difficulty was that 36% of the students chose the "I
don't know" response for this item.
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G41111; IhOerstand and Apply_the ProcessesofScience

(*AAA, Con neCticut fourth-graders answered 69% of the Goal 111 items
on their test correctly. This achievement level WO slightly higher than
that of students nationwide and About the same as NAIP students in the
Northeast. However, on the ton Items repeated From the 19/4-75 assessment,
performance this year fell about six percentage points.

Representative scores and items are enumerated below.

Ninety-two percent of the fourth-grade students could interpret
a bar graph (Item 43).

About three out of four fourth-graders could predict what' a Jar
containing a mixture of pebbles, dirt, and water would look like
after standing for a week (Item 21).

About two-thirds knew that, in order to measure a boy's growth
over the course of a year, it was necessary to know the boy's
height at the start of the year (Item 17).

About 44% knew that scientists Would have the:most trouble
testing the statement "my dog is better than your dog," compared
to such statements as "I have a fever" or "I :can lift a 20-pound
bar" (Item 29).

About 37% correctly answered an item involving a line graph
which requii-ed the students to realize thatlan increased rate of
speed implies a decrease in the time required (Item 44).

GRADE 8. Eighth-grade students answered 67% of the Goal III items
correctly. The performance on these items by students throughout the
nation and Northeast was at about the same level. Connecticut students
in the 1974-75 science assessment scored about three percentage points
higher than students in 1979-80 on identical items /administered in both
years.

Some typical items and the corresponding performance by Connecticut
eighth-graders appear below.

-- Almost all eighth-graders (96%) could interpret a simple line
graph (Item 44).

-- About four out of five students could infer the purpose of an
experiment based on a simple description of its procedure
(Item 63).



About tii% could choose the correct statement to explain why
pumping air out; of a can would cause it to collapse (Item 18).

About halt knew that "controlling all important variables" was
essential when conducting an OXperiMelli (lidM hi),

About oneguarter of ail eighth-grade Connecticut students could
predict how many woods would grow in a meadow, given information
about the ecological history of the meadow (Item 16).

GRADE 11. At the eleventh-grade level, students answered correctly about
64% of the Goal III items on their test. this level of performance was
comparable to that of students In both NAEP comparison groups. It was
dl.S0 about the S(11110 level of performance as students In the previous
Connecticut assessment on repeated items,

Example% of typical performance levels are as follows.

Almost all students (96%) recognized that an illustration of the
sun shining on a plant showed energy being tranformed from one
form to another (Item 58) .

About three-quarters of all students could choose the set of
data which gave. the strongest evidence to support a hypothesis
(Item 27).

About three-quarters also knew that when scientists carefully
measure any quantity many times, they expect that most of the
measurements will be close but not exactly the same" (Item 49).

About half of the Connecticut eleventh-graders could correctly
predict how many weeds would grow in a meadow, given its
ecological history (Item 35).

About 30% knew that an iron container filled with hydrogen would
weigh more than the same container after it had been evacuated
(Item 40).

Goal III was the only goal in which the performance by eleventh-graders
was about the same as the performance by students in the nation, the
Northeast, and the previous assessment. It should be noted that student
understanding of science applications and processes is stressed in the
curriculum of most Connecticut schools. (See Recommendation 4 on page 58.)



Sumo gonor4I loilimant5 MAY he mode cencorninti Iii test which are not speci-
fic to to ono nodl, First, tho 10 performance since the oarlior
Connecticut assessment, could be due to d number of factors. l hero hos
been 4 COWSLOW1 tier 11110 J4 student performance across All SINOCI ArOW4
tIV0' the past decade. !such a doclinv was found for NAFP administrations
of Identical science items For the period from 1969 0 to 19/6-//. thus,
administration of this year's Connecticut science test to a nationwide
54u )le would Must probably Yield lower national scores than the ones used
for comparlon purposes in this report.

Secondly, resources available in recent years may well have hail a direct
influence on student performance.' For science in particular, significant
resources available in the 1960's from such sources as the NAt10041 Science
Foundation were unavailable in the 19/0's. (See Recommendation 5 on
pag09.)

As in the 19/4-/5 science assessment, the comparative performanco of
Connecticut students Is better at the earlier grade levels. That is,
Grade 4 students performed at a slightly higher level than their national
counterparts, Grade 8 studenk at about. the saute level, and Grade tt
students at a slightly lower level.

Reportir Grohs

SEX OF STUDENT. As in the previous assessment, males tended to outperform
females at all grade levels. It should he noted that fewer girls than
boys enroll in science courses, and thatsome textbooks, especially.
earlier texts, have tended to maintain sex stereotypes. (See
Recommendation 6 on page 59.)

VALUATION OF SCIENCE. According to their responses on the student ques-
tionnaires, it appears that Connecticut students consider science valuable.
About 88% of the students in Grade 4 thought science would make their lives
better and approximately the same percentage of eighth- and eleventh-
graders indicated that they-felt the study of science was "valuable" or
"very valuable." This positive attitude wasalso evident in the previous
CAEP assessment.



In CALP 19/4-/S, two 'thirds of the eluolith-grado student agreed that
"scienie Itas the answers to most or oil- omlvtoi pcol.10 Its society,"
while less that' one-toorth it the sttidenK le lint present assessment
agreed with this statement. I,, addition, ,AIthlotit who dIndtp'cuil with thi

!lIaIewoot oothorromod tho ,ItAldwide AVerAije by 2 pertentage points, Ihh
c'eve%al Its allitode regarding this 'ilateMetit may hr Interpreted as milt
lathe! A (WciAlee sophistication Iii today's students. While students appeal

to cons1der isItilte valuable, they also recogn1:0 Its

HilS increased sophistication WAS torther retlected in the responses of
students to question ',1h ("the scientist is willing to let people test oc
gnestion what s/he believes to be trno") and '..!6 ("science he ti', ht toe
trol the tort'e's et nature"). ',Indent agreemei to these statements was
to Ia pOCC001.3q0 points below stinbuit agreement. to tho.o. --J4tomont'l iii

Corrool. %t. OW IC 110. 0101 t ho energy crisis, pol tilt
and the Ihree Mile Island incident may well be some tit the factors contri
but Intl to wild keptit scietne ref Itn ted here in student all, t ude
responses.

AIVIIIIIH 'NW SCIINCL. '41niont attitude% toward scionto were generally
favorable. About 60% of the hnirth qicadors, /0% ut the eighth graders,
and Vi% tit the eleventhgraders reported that science wa% either "unp 10
their favorites" ur their "VAN/oeito" %Ohioct. qudent attitudes appear to
have become slightly more Iavorable compared to the proVioe% CAI I' as%ess
nod lin Grade% 8 and Il., the number of students who reported that science
as either "one of their favorites" or their "favorite" subject increased

by from 4 to !i percentage points since l9/4-h.

Students who liked science tended to outperform the statewide average by
a% much as I? percentage points (at Grade II), while achievement of %tu-
dent% who disliked science:averaged below the statewide score by d% much
a% It) percentage points (Grade Il). the activities in i liked and disliked
are !nether outlined below.

CLASSROOM SCIENCE ACTIVITIES.

Reading about science: It may be hypothesized that a process or
non-text approach to the teaching of science was probably more
popular at the time of the previous assessment. More science
programs now are relying on more standard text materials. This
hypothesis is supported at the fourth-grade level since almost
twice as many students this year (44%) as five years ago (26%)
reported that their most frequent science activity is reading
about science (as opposed to doing experiments, writing about
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Cla sroom dlItuasion.1 ahoUt 14 1c11440: w)(444100-1 w1444 Iikrt1 03'1%
di.1(uvIluo talidad to outperform tho stalowido avolatfoi ah0 lh
perfofluanco 411- atritlz of i who 411%Ilked 41aaa dt'ato'1"41o44 WU:, from '1
to pi-we t:Male below tha :11AloWld0 AVdrAijc,

Libor:11.01'y e.kperimeht;`, MI% Activity 3141-4eilied
to he I he most popular at lent 'e it I Iv it y at a I I I lo.00 tir,t,16 "Th

levels. A substantial majority of :tudent: (Wi% in Grade 4, /Pt
In (it'AtItt :14 AM( 1.1/:t 1 11 ell ;Ott I ) rport t hat. t Ploy n.lovoil
vor room 11,1 1.1tifirator y twee t s . In add i t tort, }WV hit MAU(
`ilit't!".. ,4110 ropurf od enjoy Intl i h is at I iv i t y wet 0
ahoy(' I he st at ew I do average by I Io .1 per ent ago la' . (',00

itei ommndat ion / uil page 'O.

limo spoof on Athievement wa% lower when loss limo was
%11011( 011 silence (GW'adi, 4) or on at aid li.IPat Ion In si i oni

at tivitles (tirades 8 and II). "ItHdents at each grade level who
reported "never" .pending time on scienie averaged At least it

percentage points below the statewide average. Ilits question
referred (tor Grades 8 and 11) to the amount of laboratory limo
students actually spent. engaging in and manipulating materials
for science activities. 'dudents who engaged in experiment%
and/or ,ojyed uIt tended hipolorm above the sttowide
average.

Scjence cour%0 olectives, brade 11: A numhor of questionnaire
items (1,!,t1t with sAlident%' previous and pro%ont onrollmont in
specific science courses. the most popular scionce course wa
biology, which 88% of the student% reported they had taken.
dent enrollment in general science was down slightly from thlA
previous assessment (about 3 percentage points). Students who
reported never having taken a general science course outperformed
the state (by 2 percentage points) while scores of students who
had taken general science scored below the statewide average.
This is probably because students who have not taken generl
science are more likely to be college-bound and enrolled in a

specific science course such as biology or chemistry. These
latter courses are more likely to otter laboratory periods and
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1. lho relatively poor performance by ..todentS on physical and earth
lenco lodkAte% that more empha.,is %hould he given tt the

elementary lover to thow .mhjecl Areq?.., ';todent.. at teh

..e(mndary level should enroll in a mi6iMum of two yeAr% of

Mitt! COlirSeS p*!,it- of' Piot pqy trut ono yoar of tai' 1

and/or earth

*,). Earth science should be recognized AS being AS important as the

other 'science.i. All studont,, enrolled in eAth Science courses ,

should have the opportunity to do laboratory work.

A. Connecticut students should receive instruction o botany as,,well
as zoology as Tart of their biological science course. Ira-146ratory

experiences in botany should also be offered.

/
4. Classroom teachers and district personnel should continue to

stress the scientific prqcess'es (such as observation, classifica-
tion, etc.) in the instruction of science.
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5. The rapidly changing nature of scientific information and
technology requires the maintenance of current and up-to-date
instructional materials.

6. Girls should be.encouraged to enroll in science courses and to
participate actively in the laboratory. Special care should be
taken to select'curriculum materials which avoid sex role
stereotyping.

7. Laboratory activities have been shown to be important for
increasing the understanding of science. Laboratory time should
be available for all science courses in order to encourage class-
room discussion, laboratory experience, and student interest in
these courses. Sufficient time at the secondary level should be
allotted to laboratory periods to allow for preparation and
actual experimentation.

8. At the secondary level, more instructional time should be
allocated to the teaching of science for those students who are
not college-bound. Students of lesser academic ability must be
given access to instructional materials and laboratory time which
are equivalent in quality and recency to those offered'to other
students.

9. Student participation in extracurricular science activities
should be encouraged and acknowledged, and students should be
urged to share their science experiencesr

10. It is important that secondary school science teachers and
teaching assignments be well ,matched. Teachers should be assigned
only to those subject areas in which they have had recent training
or experience. Continued in-service activities are essential to
provide up-to-date content and methods of instruction.

11. Local districts should strongly support in-service training pro-
grams. Teachers should be encouraged to continuously update
,their teaching skills and content area knowledge. Institutions
Of higher education are urged to become more responsive to the

A

eeds of area schools and teachers in offering content
And methods courses.

12. Qualified science coordinators/supervisors sho
to assist teachers in the teaching of science. e

supervision and evaluation directed toward Progr
improvement of teaching skills.

e available
re should be

enrichment and

13. Adequate resources must be made available for the teaching of
science. Appropriate instructional materials,, laboratory sup-
plies, capital equipment, and laboratory facilities to assure the
safety of all science students must be available. Care should be
taken to guard against oversized classroom assignments which
require, teaching to'become supervisory rather than instructional
in nature. A

O

9
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14. The state should provide a high degree of leadership in assisting
local districts to develop science curricula and staff development
activities. Given the decrease in the number of science coordin-
ators at the local level, it has become increasingly important
that the state assume and maintain a more active role.

4
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ITEM RESULTS BY REPORTING GROUP

This appendix contains tables displaying the results for each item admin-
istered to students at each level.

The following information for each test item is presented:

o the n r of the test question as it appeared in the test booklet

a specification of the item task

the percentage of all students answering correctly as well as the
percentage in each of the Connecticut reporting groups defined by
the variables: sex of student, size of community, and region;
where the question was also tested by NAEP, the percentage of all
students in the nation answering correctly; and where the
question was also tested in the CAEP 1974-75 assessment, the
percentage of all Connecticut students answering correctly.

Tables 5, 6, and 7 pre ent this information for fourth-, eighth-, and
eleventh-graders, resp ctively.



. TABLE 5
e,

Test-Item'Perfoni1nce ofFou

Item
Description of Item

.

4

v.."Pvc 7 f'Students' An er.ing 6orrech Y,
1

{

All

"

,:. --', ..-..-
Size, v

C. ..r-'ty

.

Region!'
,

0

. .

NAEp
.. ,

CAEP
1974-
1975

-

A 1 2 3 4
.Ji-,., .

.6r= All *,

GOAL 1 ..
,

(.:
.

1 The caterpillar will grow up to look like which of the pictures?
.

95 94 '.95 89.

i

95 95 -96 99 94 95 97 94 95' 96 93 --

2 Which of these trees stays green in the United States all winter? 81 82 81 56 85 84. 87 87 82 88 82 87 89 86 83 88
3 Which of the following statements is true about seeds? 45 45 46 27 44 47 '52 48 46 50 45 52 45 48 50 --

4 Which of these plants does not have green leaves? 74 71 77 66 73 75 78 78 75 74 75 76 79 76 , 80 83
6 Our Sun is a:

68 73 63 46 69 69 74 78 69 69 69 76 66' 71 55 62

8 Which of the following is the largest body? 60 67 54 44 58 62 66 68 57 63 60 62 71 63 60 --

'9 Each year the Earth moves once around: 72 77 67 56 71 70 80 76 63 75 76 81 75 74 74 75

11 On a summer day which cloud is most likely to bring rain? 85 85 85 71 87 86 89 88 82 89 90 87 86 87 89 89

25 All of the following can be called matter except: 36 39 33 30 40 36 36 44 38 36 33 39 34 37 39 34

26
,.Y

Iron, is most likely to rust when it is: 77 79 76 50 80 80 83 80 82 82 81 84 79 81 66 75

GOAL 2

5 Which pictured seed would be most likely to stick to an animal? 62 63 61 50 64 61 65 64 68 63 59 65 66 64 62 --

7 One reason there is a day and night on Earth is that the: 84 88 81 66 86 86 88 90 82 87 88 88 84 87 83 78

12 Using D for Duck and C for Cat, which best represents the picture? 93 91 94 82 95 94 94 A 95 94 94' 95 91 94 90 92

i

*Results for Regions do not include Big City students. "Ali*" refers to the scores of all students eXcept,for those who reside in Big Cities.

CI
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TABLE 5

Test Item Performance of Fourth-Graders

Item
#

Description of It

Percentage of Students Answering Correctly

All

Sex Size of
Community Region*

NAEP
CAEP
1974-

. 1975M F 1 2 3 4 1 2 3 4 5 6 All*

13 . What is the main way sweating helps your body? 18 20 16 14 22 0 20 27 24 14 15 19 16 18 18 --

14 Why is it cooler to wear light-colored clothes in the summer? 32 35 30 16 34 33 37 39 28 40. 30 36 32 35 31 --

15 Evaporation takes place in all of the following except: 22 24 20 16 22 24 23 30 23 23 19 24 20 23 24 33

16 When an animal breathes faster and its heart beats faster,
the animal is most likely: 78 76 80 66 80 78 83 80 81 82 78 79 81 80 70 --

18 Which row of pictures shows best the way a plant grows? 85 87 84 68 88 85 90 88 87 88 87 93 84 88 87 --

19 A baby chick,grows inside an egg for 21 days. Where does the
chick get its food before it hatches? 38 42 36 31 40 39 40 34 42, 39 38 47 37 40 46 --

24 A mirror image of the word popsicle would look like which
of the following? 48 q5 50 34 49 49 51 50 51 52 45 51 48 50 41

,?..:1

27 A different substance is formed when: 46 52 41 22 50 49 51 63 49 48 43 54 51 50 49 51

28 What can scientists learn by studying some fossils? 70 75 67 46 74 73 76 80 75 69 77 80 64 74 67 66

30 Which would be easiest to measure with'a 12-inch ruler? 76 77 76 58 79 77 82 82 76 82 78 814075 79 70 78

31 A liter of water (temp. 50°C.) is mixed with a liter of water
(temp. 70 °C.)'. The water temperature after mixing will be about: 10 10 10 8 11 9 11 13 8 11 10 9 12 10 6 --

34 A glass of water is weighed and then frozen. What would be found
if the glass was weighed again after it froze? 12 13 11 15 12 12 11 12 12 11 11 14 12 12 13 --

)

35 Why are the rocks and pebbles in river beds usually smooth? 42 42 42 19 46 38 50 44 52 42 45 52 35 45 45 --



TABLE 5

Test Item Performance of Fourth-Graders

Item
# Description of Item

Percentage of Students Answering Correctly

All

Sex Size of
Community Region*

NAEP
CAEP
1974-

M F 1 2 3 4 1 2 3 4 5 6 All* 1975

37 Which is most likely to make a rock break open? 59 61 58 36 63 61 66 66 61 64 . 66 61 57 63 52 --

38 One kilogram of salt is dissolved in twenty kilograms of water.
The resulting saltwater will weigh:

51 54 48 37 51 51 56 55 49 55 50 59 51' 53 39 --

40 About how long is this-pencil?
50 55 47 32 56 47 56 56 58 57 44 49 56 53 40

41 What is .the best evidence that dinosaurs once lived? 64 69 60 36 70 69 69 75 72 67 69 67 58 69 60

GOAL 3
1

10 High clouds are above 20,000 feet, middle clouds between
.6,000 and 20,000 feet, and low clouds from 0 to 6,000 feet.

A cloud at 10,000 feet is:
73 73 73 57 77 74 76 77 75 79 72 76 62 75 59 72

17 If you want to find out how much a,boy grew in a year,
what must you know about the boy?

67 ,65 69 40 70 74 71 71 70 74 71 68 66 71 66 76

20 Which is the best way of testing whether a mixture of salt
and sugar with water would make salt-water taffy?

61 58 64 40 64' 61 68 71 66 66 60 63 60 64 69 77

21 Which would a shaken mixture of water, pebbles, and dirt
look like, given a week to settle?

73 74 73 61 74 73 79 77 75 78 72 76 73 75 72 --

22 A rock placed in 5 liters of water raised the water to the
6 liter level. The space taken up by the rock is: 71 74 69 49 74 72 77 77 74 76 72 77 74 75 63 74

23 Which shows an X in the same place as the dog in the picture? 78 77 79 65 80 79 81 82 79 80 81 80 76 80 83 86

29 Scientists would have trouble testing which of the following? 44 46 43 19 51 43 51 53 47 47 47 52 50 48 39 47



TABLE 5

Test Item Performance of Fourth-Graders

It

/

Description of Item

Percentage .of Students AnsweringCorrectly

All

Sex Size of
Community Region*g

i

NAEP
CAEP
1974-
1975M F 1 2 3 4 1 2 3 4 5 6 All*

32 This chart of breathing rates of people at rest suggests that: 74 74 75 55 77 75 80 81 75 79 75 77 76 77 67 71

33 When Block 1 swings down and hits Block 2 at rest, what will
most likely happen? 73 74 72 51 78 72 77 77 78 78 72 75 75 76 69 --

36 After a day, which container will have the least amount of water? 65 68 63 47 67 66 70 70 63 70 68 69A
N

65 68 62 74

--.39 This graph shows the weight of four boys. What does Bill weigh? 91 90 93 82 92 92 95 93 91 95 92 94 91 93 90 --

42 From the chart, which chemical elements are found in the smallest
amount in the body? 57 56 57 36 60 56 63 64 63 62. 57 60 49, 60 56 70

43 According to the graph, your heart beits fastest when you are: 92 92 93 86 92 94 94 95 93 93 92 95 94 91' 91- 95
. .

44 From the graph, which day did Blast O'Wind run the fastest? 37 37 36 44 37 4 35 41 36 32 37 33 34 35 47 --

45 From the graph, fill in the no. of seconds missing in the table. 76 75 78 61 78 76 81 78 77 82 77 81
II

70 78 69 --



Item

1

4

,5

42

60

61

62

64

TABLE 6

Test Item Performance of Eighth-Graders

Description of Item

Percentage of Students Answering Correctly.

All
Sex Size of

Community Region*
NAEP CAEP

1974 -

M F 1 2 3 4 1 2 3 4 5 6 All* 1975

GOAL 1 - OBJECTIVE 1

Is it a function of the blood to protect against disease? 69 71 67 61 72 72 68 68 70 69 72 74 70 70 70 --

Is it a function of the blood to carry waste materials
fran the cells?

70 69 71 67 67. 75 69 68 75 66 70 76 67 70 60 --

Is it a function of the blood to digest food? 80 83 77 67 82
I

84 83 82 79 85 83 84 74 82 74 --

Is it a function of the blood to carry oxygen to different
parts of the* body? 90 92 88 85 89 91 91 93 92 88 88 95 91 91 79 --

When a person sees something, what carries the message from
the eyes to the brain?

81 84 79 69 82 84 85 84 82 81 85 87 89 84 78 78

What is the most important thing that the lungs do? 84 88 81 73 85 86 87 86 88 87 83 88 84 86 84 91

Fertilization takes place when a sperm: 77 77 76 54 84 78 81 74 83 84 78 82 79 81 65

Seeds come from which part of the plant? 66 66 66 43 67 68 74 -0 69 69 70 71 82 71 68 72

Green plants make sugar by the process called: .57 61 53 35 55 61 64 74 60 5' 59 58 66 61 62 58

Green plants are important to animals because the plants: 46 50 43 27 50 48 51 51 51 52, 47 47 51 50 53 57

A parasite is an organism that:
40 42 39 24 40 40 48 45 44 40 45 46 42 43 51 --

*Results for Regions do not include Big City students. "All*" refers to the scores of all students except for those who reside in Big Cities.
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TABLE 6,1 ',, Y
.

.

Test Ite4lperformance of El06140riiders

V 1

Item
0

12

'46

4/

55

9

10

11

20

53'

Description of Item

GO - OBJECTIVE 2

A spoon in a glass of".water appears to bend sharply. This
apparent, bending 'is due to:

whitirofjhese can 'ail' kinds of matter be fanned?

Or
Percentage of Students Answering Correctly

Size of
Community C

NAV' AEP-
1974-
1975

Atoms of all the elements have:

A6. 43

64

)9.3/ 38

Most of the ,chemical energy of gasoline burned in a car is
not used to move the car but is change Into:

GOAL '1 OBJECTIVE 3

38' 36 34 34

47 49 42 411 45 50' 46

59- 66 64 N% 62 61 65 63

43 40 35 36 39 44 38

34 33 35 36 35 40 35

'46

47.

39

-About how long woulcLit take a.rocl ship to each the

Which ofthe following is the largest:body?. Ai.

Each year thefarth moves once arounp:

A The,timell:takes for the Moon to go, from'nt,ii tO; full,
and batk to new As about:

mod 57 60 57 62 51 52 58

84 81 7,7 80 80 80 80

On a sumner day, Whd.fch7of the followtogc1PU45' is k!
likely to bringrajni

Wh4t is the mOok cause of airPollutton io.MOStAmerican

. r

Which of these helps account for the fact\loit 0compass cant
be used to .find north on Earth?

7

ky.31 .32 36

86 89 87 86 84 88 87

48 47 49 45 48 52 48

90 91 92 91 94 95 92

31 29 36 31 36 40 33

33 64 58' 63 3 63 58 64 61 69 62
r't

111

C)



TABLE 6

Test Item Performanci of Eighth- Graders

Item
#

- --

Oescription of Item

Percentage of Students Answering Correctly

All
Sex

Size of
cpmnUnItY Region*

NAEP
CAE!'

1974 -

1975M F 1 2 3 4 2 3 4 5 6 All*---

J

.

GOAL 2 - OUJECTIVE 4
-

13 Water is heated as shown. If the stopper pops out what is most
Wiportant in accounting for this? 53 62 46 48 55 r 54 52 52 57 51 57 55 54 56 55"

14 Why is it cooler to wear light,c0Aired clothes in the summer? 74 79 69 43 80 .77 BO 05 80 76 80 79 78 79 75 --

15 Which:of the following must clearly formsinolecules different
from-those present at the start? 20 22 19 18 20 21 20 23 21 '22 20 15 22 20 27 31

16 The density of the hunan body is most nearly equal to that of: 32 36 28 21 33 34 33 33 31 34 29 40 41 34 33 40

17 ' A.block of wood floats, two-thirds submerged in fresh water.
If it were placed in salt water what would probably happen? 39 45 35 31 41 39 42 40 40 38 46 43 40 41 39 44

-
22 Q Which of'the following would least upset the balance of animal \---

and'plant life in a small area? 64 69 60 36 68 67 72 71 71 71 66 68 64 69 57 72

23 Which best' describes the results of milk pasteurization? '27 27 28 13 29 31 29 32 30 29 28 30 34 30 41 37'

,,24. A mirror image of the word popsicle would look like which
of the following?

71 69 73 61 71 74 73 71 73 73 72 75 76 73 62 -:

25 To get the salt out of saltwater one coqici: .

67 72 63 53 70 68 70 69 70 66
,

71 69 74 69 73 69

26 If all green plants died, what would'be the most important
.

effect on man?
44 48 40 28 44 47 48 53 46 '42 5032..--52 47 41. Ai,

30 WhipiOs true of hot water as compared with cold water? 56 60 53 41 61 56 60 65 '59 59 61 51 60 9 61 , .68.

sH



33

36

37.

38

39

40

41

43

52

59

to,

Description of Item .

'TABLE 6

tdrPerformance of Eighth-Orailers

Percentage of Students Answering Correctly

AAter'of water at a eihnp.?Of 50°C. Is mixeil with a liter at 70°C.
Water, temp. Just after mixing will be about:

In' order to balance the barn pictured, you should hang a 2 lb,
weight on the left side at position:

Where does much of the oxygen that fish and other animals take-
fromAtie ocean water come from?

Which one of the following is most likely to break a rock open?
;

One kilogram of salt is dissolved in twenty kilograms of water.
The resulting saltwater will weigh:

The statement that the relative humidity is 50% means that

About how long is the pencil shown in the drawing?

What is the best evidence that dinosaurs ,ence lived?

What is needed to move cars',. heat hamburgers, and light rooms?

:
Which statement is an opinion rather' than a fact abOb:Cat?

An'average serving of what food would provide the mbst protein
for building and repairing body tissue?

4

All

Sex

M F

Siie of
Coninun I ty

1 2 3 4 1 2 3

Neglon4

4 5 6 .A11*

NAEF'
CAEP
1974-
1975

4
50 56 44 23 56 51 55 53 61 54 62 53 51 '54 46

63 69 58 49 68 62 67 70 69 67 57 67, 65 66 55 60

70 75 66 60 71 71 74 68 74 72 71 73 74 72 74

75 78 72 55 79 15 80 84 79 78 73 79 83 78 76

56 62 51 56 56. 56 57 61 55 54 56 58 54 56 37

' 21- 27 26., 15 27 28 31 29 29 31 25 27 27 28 30

73 78 69. 46 77 76 131 75 79 79 74 82 )7 18 61

88 89 p7 68 90 90 94 92 93 92 90 91 92 92 84

88 88 87 81 89 88 90' 88 89 90 88 89 91 89 93 93

79 77 81' 57 83 82 84 82 87, 83 81 83 81 83 71 84

37 40 35 26 3V41 40 32 42 39. 36 44, 50 40 55 44



Item

M

21

28

44

56

5/

513

18

19

21

29

TAW 6

Test Item performance of t1016-arodurs

00scripttoo of Item

rW,4. :AP4c(4Yr.!i

According to the chart, in what month should the dog's daily food
allowance have been increased to four cups?

If 11 students measured d playground which would probably he closest
to Its actual length?

According to the gitaph, the highest temp. was recorded on

Does the'picture (burning light bulb) -show energy being changed?

Does the picture (chair) show energy being changed?

Does the picture (sun heating plant) show energy being changed?

GOAL 3 - OBJECTIVE 6

Air:Is pumped out of a can and it.collapsaf.
Which best explains why?

A cit. of water at room temp. is poure0 Into five containers.
When heated to 150°F. the:(highest water Level is in:

Which is the most likely cause for paint to last longer on one
side of a house than another?

Scientists would have, trouble testing which of the fol

l'ercegtage of Students Answering Correctly

All
Sex Sixe of

-Community

1 2 3 4 1 2 J

Ilegloo°

4 5 6 Allk

NAIL'
CUP
19/4-

19/5

i

.

63 65 61 SO 661163 61 65 64 66 60 61 63 65 61 64

54 58 50 31 58 55 61 52 63 61 54 58 55 58 45

96 ),96 96 86 98 98 98 97 98 97 90 99 98 98 94'

12' .74 ,71 71 75 it /2 73 /4 73 13 67 73 72 16

94 93 94 90 95 93 95 93 95 96 92 95 -94,.94_ 92

90 90 90 89 91 90 90 90 91 92 89 87 934/1 90 83

63 66 60 44 63 68 67 '72 64 66....64''67 67 66 66

55 62' 40 58 55 59 58 59 53 58 60 58 51 60

85 t?, 85 '85 72 88 86 89 88 87 88 BB 89 87

AN4

88 83

771 )7 77 58 81 80 81 81 81 81 ',78 84 84 81. 73 81



Plitt

lestJtem VerforMance

hoscrIption of !tom

h

of Cighth-Orriders

I*

All

Sex

Percentage of Students

5120 of
Conimetity

Answering Correctly

II tug ngIo4

M t 1 2 .1 4 1 4 5 6 All

12 Which picture 'snows the circuit that wIll light the heft when the
swItch Is closed? /5 hi 60 66 h? /I /6 lb /9 /9 /4 /5 /h //

.14 A glass of water is weighed -then froien. Which describes its
new weight? III 11 26 23 15 26 12 ill t? II i0 ,`il II II

15 A,meadow with a yearly growth of 100 weeds produces
41,000,000 seeds. Hew many weeds will the meadow probably
have next year? 25 31 20 15 211 21 29 26 2/ 2/ 26 28 ,29 21

45 A powder that Is made op of both white and black specks Is 10 69 /1 5/ /4 /1 /2 /3 /1 /2 /1 /2

54 Why isn't more use of electric power a solution to coal, gas, and
oil shortages? 48 /52 45 36 48 50 54 SO 54 49 46 51 5/ 51

65 Which object would you. use to examine very wall living
things in a drop of water?

d :

95 96 94 83 96 95 98 96 96 9/ 9/ 9/ 9/ 9/

80AL 3 - OBJECTIVE /

48 What is a scientific theory? 61 59 6 44 64 3 64 60 64 66 66 61 62 64

49 When scIenEistsmeasure a quantity scNeral times, they expect: 58 54 42 59 61 63 60 63. 62 'S7 63 65 61.

00 fo determ ne e a erage e gut .01 13-year-olds, It would be
most important to4INAY.0 et" argil number of: 74 74 73 52 18 76 79 14 79 41..79 79 17 18.

51 Which of the following is essential in an experiment? 52 54 50 34 56 53 5/ 54 59 'fl 49 53 52 55

63 Joan had three bean plants one inch high, and put one 1.61 dark
set, one in a window, and one under a light bulb.clo W 79 75 82 63 82 80 83 83 83 84 79 80

0

81 82

Itt?

1
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Test Item Perforlance of Eleventh-Graders

Item
#

*

,

,

Description of Item

Percentage of Students Answering Correctly--
A.

NAERAll
Sex

Size of
Community Region* CAEP

1974-
19751 2 3 4 1 2 3 4. 5'' 6 Al,l

,F

k..

GOAL 2 - OBJECTIVE 4

7
,

What should be added to a meal of milk, bread and butter, meat, cake? 4 96 95 97 91 97 '97 97 97 98 97' 98 96 95 97 ' 97 97
10 Which is used in treatment or diabetes? .

83 82 85 70 85 84 88 90 81 87 83 BB 85 86 80 89
13. Which apparatus is most useful in changing salt water to*puYe water? 20 28

/
12 17 18 22 20 22 22 20 17 20 21' 20 26

14 Of two light waves in a vacuum the one with higher frequency'
will have: ' '

29 31 26 22 31 28 30 30 32 30' 28 28 27. 29 30 27
19 Lookidg west you see a full moon near the horizon. /What time is it?

/
37 43 31 26 37 39 39 40 45 38 3A" 34 36 38 35 --

24 Geologists believe that mineral samples with large crystals probably: 30 31 29 27 30 )2 29 28 31 33 27' 32 24 30 25 --
25 25 Thetime it takes for a pendulum to make onecomplete swing ...,..,7,..........,

depends on:
44 52 -,31. 33 45 48 45 44 53 45 44 .45 44 46 51 54

,,.

26 Adding table salt to water results in the water's: 39 Ap 31 28 40 41 :42 42 46 42 36 37. 42 41 35 46
29 Two liters of water (40°C.) are mixed with one-Alter (100°C.),

temp. just after mixing will be about:'
58 61 56 51 60 58 59 55 57 64,-54 61 .62 59 57 65

30 Will coatidg a nail with oil help keep it from rusting? 67 80 54 64 64 68 68 69, 67 70 .'60 65 70 67 64
31 Will painting a nail help-keep it from sting? 57 68 47- 46 60 58 60 65 61 80d.52 61 60 59 62 ...

32, Will wrapping a nail in a wet towel help keep it from 95. 96 95 92 96 94 97 95 95 97 95 97 95 96 97 --
33 Will dipping a nail in vinegar help keep It from rusting? 53 60 46 50 49 55 54 50' 47 57 '51 57, 54 53 47 --

.

,

98
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Test Item Performance of Elev'enth-Rrad:rs

Description of Item

Will putting a nail ln a dry place help' keep it from rusting?

Where does the oxygen that fish take froni ocean water come from?

One kilogram of salt is dissolved in 20 kilograms of water.
Water now weighs:

The statement that relative humidity is 50% means that:

Iron combines with oxyged to form rust; one should find that rust:

Nearly all gasoline now comes from:

If an unchargr metal plate gains electrons, the plate will:

In guinea pigs, black fur is dominant over white and dependent
,,on' one pairM genes. A crossing of whitefand black would result in:

'For' most c emical changes which most nearly described what occurs?

The eila on 12 NO.+ 02) = (2 NO2) is in dynamic equilibrium at a
.certain, emperature. This means that:

An obi 4t starts at rest and moves with constant acceleration. If

it movOs 410 meters per second after 5 seconds its acceleration:

A beat that can' go 5 mph on still water moves with a 5 mph current.
How long will a 10 mile trip take?,,

A *per wire,with an-alternating current is placed near the
north pole of a magnet and vibrates. It would not vibrate if:

All
Sex

M F

69

79

49

41

20

91

44.

36

41

30

27

45.

18

69 69

k
01 70

60 39

45 37

23 18

94' 88

49 40,

33 39
,

48 34

31 29

31 23

58 33

24 13

Percentage of ,I.iients :Answer ing Correctly

Size of
'Comm ty

1 2 3 4

r

61 69 70 72

61 82 80 82

Region"

:r 2 3' 4 5 --5.. ,4111

51 51 47 49

33 40 42 42

19 20' 19 22

ao 93 90 94

34 47 45 45.

25 37 37 39

39 43 3; 44

31 29 27 .32

19 28 26 29.

33 47 45 48
-,.

19 20 19 16

NAEP

70 70 71' 69 71 73 70 75

79 82 83 70 83 R. Ill -07.

a .

49 51 40 50 47 44 49

42 46 41' 39 43 36 42

18 21 .t9 20 23' 25 20

94 94 91 90 94 89

45 51 45 44 42 42 46

35 37 36 41 -38 41 38

42 41 41 38 44 45 41

46

44

22

92

37

37

52

33 39 27 22 32- 28. ,30 28

31 29 30 22 25 31 28 -23

43 43 51 45 46 48 47
h

r. 52'

18 20 20 '15 15 1 20 18 24

CAEP.
'1974-

1975.

- -

93

39

49

24

54

22



!tom
--111

611

69

71

72

87

.. 48 .

1: '40,...

!+

45

-146

.47

50

ii

Test 11 tete romance
-

er 11)1 Ion of Item

The purpose of a fuse In an utectrlc c ircil IL Is to:

Ilow does thii theory of natural select10 explain the longnecks orglr.affes?

One bx4mp]e -of. oxidation is Op:

Whibh.happons when 'a ceiabus t Ion, l'eacj. Ion takes place?
. . !..t.

' GOAL 3 - ..OBJEC ri VE 5 0- :,

Tnnt

*

7

of Eleventh-Graders

AI 1

42-

41

.47

50

17

71.'

30

77

87

69

41

26'

4/

45

41

'75

67

23

71

89

66

37

Ptircentaua of St1,140tItti

511e of
Commlin tty

,I

33 .45 46 "4l

36 45 41 54

39 45 49 50

3/ 50, 49 .66

64 79 80 79

52 73 .73 76

24 32 30. 30
0

64 77 81 81

75 88, 87' 90

52 71 69 74

28' 40 43 44

inu Coi'vect

11au lonA

4 .5 6

.4/ 40 35 40

52A 41 :49 51,

40 40 6.! 6A

51' 45 54 52

79 78 83 79

77 72 76 '72

32 -26 29 34

ar 77 82 2

89 87 89 88'

71 72 71 72

48 31} 44 42

---

Al I 4

44,

49 .

40

52

79

74

31

. 80

89 ,

71

43

49

56

56

56 '

no.;

73

34

75.

85

61

32

CAW
i9/4L
19Th

45

58

!ill

.80

ties

60

41

49

60

78

76

37

'85

84

72

45

Answer

4/ 45

43 52

6/ 46.

60 51

19 77

'68 77

32 33

79 78

89' 88

70, 72

46 37

. In ,f ive ,exper imenti two objects were weighed four times'. Which
shows, best that object 1 we 1gtis more than object 2?

. Thirty, itudents *measure the ,leng.t.4,4 a playground. Which will 1
probably -be' closest to the actual length?

. . - .
1, An ironcOntAiner is evaivated and weighed, filled with, .

,,,hydrogen gas ,5n,d weighed again; The container 's weight '011' now be:
.

A
.

Two "identical spring balances are 'arranged as shown' (springs
'th weight on A hide). 'Which reading will be highest?

rom the diagram; choose the best description'of temperature
,

Whic1;" sta tem* is' supported by the data shown in the table?... ,

WhiChgraPh lest shows the 'timperature of.,the black soil and ateril

'

5

9

102
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lost It;mi Performance or tiovonth-draders

Item
description of Item

All

Sex

Percentage of Students

Slid of
Common y

Answering Correctly

Bus
NAN,

CAfP
19/4.

M 1 I 2 3 4 1 2 .3 4 b Is Alio
1916

56 does this picture (horning light bulb) show energy being changed? H- 00 05 00 116 0/ 110 91 115 110 06 116 90 II/ 8/

bY Ones this picture (chair) show energy being changed? 94 96 94 91 95 95 96 96 96 96 91 91 92 96 9,
511 does this picture (sun heating plant) show energy being changed? 96 '35 9h 91 16 95 91 9/ 98 95 96 96 95 96 89

10 According to the diagram, what kind of trait is brown fur
in guinea pigs? 611 . 61 10 52 It 6/ Pi /8 12 68 6/ /ti /1 /1 12

.94...14.4.:Atilts.glY.E.
11

!"'44
35 A meadow with a yearly growth of 100 weeds produces 1,000,000 seeds.

\' How many weeds will the meadow probably have next year? 49 55 43 34 52 4/ 54 48 114 51 41 53 55 51 54

48 Corn is planted in a flask and weighed every day for 3 weeks,
showing a daily weight los," Which is the best explanation? 15 11 14 14 111 14 15 18 1/ 16 14 15 12 16 10 18

53 11fib1ts eat grass' and are preyed on by hawks. if disease
killed a large number of rabbits what would most likely occur? .71 76 60 113 12 71 79 71 75 74 73 10 00 74 4141 /4

59 On. a level' friction-free surface Ball A strikes Ball B while
travelling at 10 meters per second. What happens to Ball A? 35 43 27 26 38 38 33 33 40 36 33 38 34 36 31

GOAL 3 - OBJECTIVE 1

41 A piece of hot iron is put into insulated cold water. What is
not needed to determine how much heat the water has gained? 50 54 45 37 51 51 52 52 53 53 46 57. 43 51 :-50-

49 Whenever scientists measure a quantity many times, they expect that: 74 72 76 63. 74 75 79 70 80 77 72 75 14 16 72 i76

51 Which one of the following is essential in an experiment? 71 72 70 57. 72 72 75 69 72' 15 74 76 66 13 65

1 a' V)

1
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ANNUAL. OPORI SfRtES
8014tA0 Of REEAKCH, PiANNIN4 ANO tNAIOAfION

CONNECI1Cilf DOM-UAW Of fOOCAliON
. fiSEAL YEAR 118O 1981

401!t1ts4rld '

Data Acqui,ittioo 'Plan

Directory

CAIP--Science Report

CAEP--Mathotiatic Report,

Crilloqe Round '-ainioo. Report

Miqrant.- Proqrawi

%evie Number

1-

OUP1.411

DUPE 81,1A

DUPE -HI -111

URN:111-4

yea!' or Oiltq

1980 -t9of

oitio 1,181

19 /9, igtiO

[9/9-

19/O:Iqh0

Proloct.od

Mooth Ayailable

Atool 19110

Lb lobar 1900

,4tklovembde

Ntivambdc IOW

Novamiliew 1480

I valuat 100 Report 111119 tit ,1980 December 1480

Compensatory Education Proqraw.
Evaluation Report -111 t 11/9-1980 January 1981

Mt nor Pupils and Start ht

,Connrcticut School,. Report WW1- -111 / 1980-1981 January 1981

RISC tvaluation Report ' 411 11 14110,19H1 Fohrtifiry 198i

Condition of lAtcation-Vol. Up h)

Department Annual Report 1111P1-81-4 19/9-1980 I ol)rtory

Condition of Education-Vol. 11 Up to
Town/Histrict Profiles Report 4JilIPE-81-10 19/9-193) March 1981

Condition of Education-Vol. III
frends and Persyctives IIRVC-81-11 49/9-1980 February 198f
Proqrams for Neqltected and
Delinquent Children Rei)ort DRPI-81-1? 19/9-1980 March 1981

+I RA 81ennial Rep9rt DUPE-81-13A 1.9/9-1980 April 1984

FE RA Sumnary and Interpretation
Report: October 1980 Results DRPE-81-138 1980-1981 April 1981

School Staff Report DUPE:.81-14 1980-1981 May 1981

Early School Leavers Report BRPE-81-15 1980-1981 May 1981

Non-Public School Report (BRPE-82-15) 1981-1982 N.A.

Teacher Supply and Demand
Report BRPE-81-16, 1980-1981 June 1981

Enrollment Projections
Update Report (BRPE-82-16) 1981-1982 N.A.

Teacher Evaluation Report BRPE!81-17 1980-1981. June 1981\

GIB Report BRPE.:81-18 1980-1981 July 1981:

Graduate Follow-up Report BRPE-81-19 1980-1981 July 1981

Enumeration Report BRPE-81-20A 1980-1981 August 198

Out-of-School Youth Report BRPE-81-20B 1980-1981 'August 1981,

*Projected Month Available is synonymous with the month that the report is t
submitted to the State\Board for review and approval.

()Indicates that this report is produced in alternate years.
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